iLuajLSJI jljJUb 


f CjJUJI mLUI JJ 





bSUfliaji jipi oJIUI uUI 


• j^Ill ^Ualtf • 

| ^jaJI lS cr%ALj fl^J cr*J^' J jl-uvlt ^ j£L* <»Uaj | 

I ~ ,**. *1 l 

: dxjUjjLoJI ciol-Siill ^6 j|jJ\J| 

^ jic- jii-a «.Lj] ^^3 $.La]l jxs 4_La£ ^>11 . Ol^JoiJI 

: iibiUoJI 

uidill l~ij\.ac- LaA jjjjj£ljtia jl jjjjdaia (jjllLafr * 

Jaa_Jall ^gi o.ilj j o jLuJI 4 )\,a» II ^A $.La]l ^jj-y n <_J.l*-a j jL) j)~y >«MI 4 jI.Aj ^gi * 

* jljLx-Jf lai^f • 

\ 4 \\i a Sjl jjc. f ^yi Jj^jaII fb^l jULj JaiuJa j 

i T i 

.^■UmaII e-Lall ]~»a !.s\ Jaidall (_£ jl jail J 4 ^aluiJj * 

. + gj ,*,(( *Uf jLkj .ht<V> • 

j Sjlja. 4 ajJ Ale. *lj$Jl J* ji jlaj *Ull jlaai lafcJa \ 


.<■ Vi^Ti jliu]l dill J^a. 33aJ jLuixs j\m ^gj]! a-Lall CliUjJp. 

(jts*j) fLo ~* " ' — ((JjLui) cLo 

<JLi£j 

aJjoiflj (jS-aJj <jjLiaj£Jl djlc.la!i]l j^a ,1}.}*JI ^gi (jl jjl I dajl (."l.Kj 4_}jlj jji]l 4-aiaAI ^ jl jjl i— 1-ljkJ La£j 

; LaA jjc-_jj 4. jjlxajSL]l djlc.Uu]l 



• <LoHJf LliM^La-JI ^ 

^gJill 4 _a>jUI| JIj_a3| { jl& t j» «*ij Cj-iA (LujAj ^ J jJaJl sLajVI) L-lSIc- Jl^I j sLajI t _ s _a Cj^lc-Lij 

i_fljjJa ^g-2 4_l£.lilail jj j_£l! jaI S j_a Ig </iin £_a Vu jl fc-^wilj jl jl-C- ^^-k- ^ j "iy"i 

.Jc-liHll ft j^l 


: UmI 

3-ljjIS j-a (jJaJji C_ Uailj jj-^j la y!^U 4_Jaa]l djl (JjJi^a ^gJI ^jj3j >^->\l (JjiA-a 4iLdal JUC- ( f ) 

4daa]l 


NaCl (aq) + AgNO 


3(aq) 


> NaN0 3(aq) + AgCl (sl ij^j ^ij 


(s) 


OTTO 
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(^LuqjlSJI uljJUI. 


• J j -^C-L^aJJ tilljjISjj.'ng \1 (_pa-03k (Jji^-a ^^3 l&LaJl j^s Jajjjoi £>Jbj 3ic- ( ) 

Mg (s) + 2HCl (aq) > MgCl 2 + H 2(g) jl£ 


Reversible Reactions 


Cd-OU J-JLC) Q iml^oil ulLcloj 


( • A-— iLSjuV • LliMcLalJI f 

! Jclijil Jja (jk jIjaLujL J&lilil j,a AjvjUII jj£i ! 


jl_S (J jjUL^I) (_g liljV 1 (Jj *v^\' j_-a Jj--a £■ « j_^a (_)j--a (J>il *j ^ ’ ir - ; JL-La 

.a-Lall jj» (Jjaj (Jjjj^i c" tl'i n«i jLuj^i j-a jj5L ^hVI (Jc-liilll Al^la-a jj» £3jLa]l j^ 


CH 3 COOH (aq) 


+ C 2 H 5 OH (aq) 


CH 3 COOC 2 H 5(aq) 


+ h 2 o w 


(LL»b>) 3LXuj (j Ziasr (tJ^jLjj) j-ua>l (Ju^b^ll (O^Ii>) oLi-j jfuol aLe 

<j-« 4 _aJiU 3 l j 1 j_a 31 jl J A ^~' Lfe.laJ f.l _2 j j 3 l_iC- 4 _ 2 jjj SjILuiVl J-&lij Jj l\a Ujjj^j |j| 

? jj) <tuaja^H i 3 A i_llui La 2 ... (j^aJall JLjC. jjjLUI Ajjl&La 

Cll3/lc-lij]l j_^a J jjjuj t Jala ^jlj_ill jjj^j ol_ajl ^ jjjuij *LaLJl j/s jjjj] jjLui]l 

-qg \l j j3jUl jjAL^j^H ^^3 jJjuU <_5^i AjuiSjtxall 


CH 3 COOH (aq) + C 2 H 5 OH (aq) 
CH 3 COOC 2 H 5(aq) + H 2 O w 


CH 3 COOC 2 H 5(aq) + ti 2 <J {Q : oLo^tl 


+ H 0 0, 


CH 3 COOC 2 H 5(aq) + H 2 (J^ > CH 3 COOH (aq) + C 2 H 5 OH (aq) : ^SLJl oLo^il 

jl jj^i 3jc- (Jc-lilSI jAi. jlj-aioilj o3ji.j4S jj£j (_Jc-li3]l j-a A Vi\ ill 3 IjaJIj 4ic.li!La]l 3lj-a]l jli 

3 j^. j] (Jc-lilil! LiiI-n A^Ja j-aa^ <■ ■ liuj juiSu l3A j 


* A^liauVI ^ • 

alilj-jSjj LIujjj J^-LLUl JjJt-a ^_a ^ 3 jJa]| Jf'tia]! Jjjua ^ jLuuj La 3 _l£- t^jdau ^ ^ j al nJ ^Uaj | 

L ■ „j Ajfrlilall 3 l j_aJl ^ja-s CLjl£ Laj'lia LaJll <j' Jlajj Cj^iglilall ! 

AjjIj i^LJail ji SjljaJl Jla J&liUl (_fl jjla diab La j (l-lujIj ^aJj jit 3 &Lu 3 jj ^ j 


Rate of Chemical Reaction 


L'i.i. r> .i. g, n JclMJI Jnfljo 


-# ^La^jl JfrLlil JjUu ^ 

.(>» jit JIjaH jjSjj jjxj ! 


(AiaSAlt) ji (>aj>l' (_hLs o3^. j * (mol/L) J jla-J I jj£ jj jjIj 2 S3a. j * : aIo^aIa 

t ^jLuJI jJL u ..>(^<>y( j£.Lili ! 5 ^Llil JxLil]l ( 2 Lt j— >) JJjlxs jj; (JjL 2 (^) 


<L-jI£juVI LLM^l^JI 


2uLJI 


3lj_-a]l j_j£jj 3l3j_jj 4_lc.lala]l 3lj_-a]l j_£jj 2 jjj3j till^j >>n ji 4_ic-lij-a]l 3lj_-a]l j_^jj JJj 

_ ji jj^i !}L^aJ ji A -y'll ill -( Jc.lij]l jj» 3lj-a]l jj^JJ 3l3jjj 

(o-r) jsj. < (t-r) jsj < (r-r) jsLs (r-r) jsLi. 

CH 3 COOH (aq) + C 2 H 5 OH (aq) Mg (s) + 2HCl (aq) > MgCl 2 + H 2(g) 


+ C 2 H 5 OH (aq) 


Mg (s) + 2HCl (aq) 


CH 3 COOC 2 H 5(aq) 


+ h 2 o (0 


dryy^y 
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(o-r) jsLi 


J-c-Loj 

OVlf-lAiLU ySy < ^ol^ill ySy 
(5^JaJI JJlssjo : (jljj^ll Ju 

^-u^szJI Jx-LaiJI JJlxa = 


( 1 -r) JyJo 


lAl-Ll 'yjSy > ySy 

JpUiJI Jjlsza : (jljjSll Ji js - 
j^-uSLsJI J^LAlJI JjiXA = (Jp^kJI 


(r-r) jsjo 


^ISLsol J-pLAj 

CjM-£- L o-ilj I ySy = y^y 

JpUiJI Jjl 3^ : (jljjSll J us- 
j^uSLsJI J^Ulil JJixa = 



(v-r) jsLi 


pb J^bb 

(jSUr U Jsl OVlf-biLU ySy 
(jSL e U jS I ^ol^ill y&ys 


’Aj qiJ! 




♦ Jx»Ul tl (dXj-^>) JjUlq 4 <<«*> 4 / 1 L 0 A II II £l^jf 

Jla. jii^ Cli 3 j ^ U nui ^g'iTi tli!>lc.lij ; Lu<uu AjlaaJ Cj^&laj ^ 
ilj ^clil t'lA ^j-pj >.*-»]' lljjlS (Jjl^-a £-a 4 _laa]! till jij (Jjl^-a Jc-lij ; (Jxa 

_4.lc.liia]! jl^al! iali. 4 x^qll Ajj^li jxa 

Jjiuii Jjla! Ci3j y lIl^Ic-Uj ; Lumu 4iJaj (Y) 

. jjjjuiiaJlj j^jl t^>\! jjjftil 4jjlill hj^ll ^a 4 nl Till CljjjJ)]! (Jc-lii ; (JlL# 

_o.li.lc. l. ilWij Cli!>lc.lij ; |Jbk 4 jjlaj Cj^c.lij (Y 1 ) 

J,*u ■*■»!! jjjfili (Jc-lij j (Jj <4 


i ..a jl ^ J I (Jx-L&lJI (4c_^\j JjLS^a (jl!l (Jjot^szJI 



SjlioJI 


,lrg«o)l 


Ojl^p- 4p-ji 

Jtlidl 


^3^1 y£>y 

dJbliitl 


4 3£xxlo 

ilclflitl 


: ri Irlriinll 3 lg_aJ| h oi ih |T^| 

; LaA j! ag a Aifrl Vial! jIjaII AxaJaj JUaiL 

: 2Lk.liHI Jl^ll ^ laaljlif £*j ( f ) 

jj_i ^ 1 j Jx-lilil! jV ? ^ 1 c. . . . 1 . 1 a. 4 jujjujj 4 jl^-y] Clililc-lijil! jj£i : <Lujj! 4 ic.| 4*1 a l! jjSj La-ilc- (J) 

_lgJaia. ^^)2»-aj ic. jjuu (J&liij 4 ic.liiall j!j-al! dlUjji (ji CLm». CjUjjV! 

.4-Jaal! till jij (Jj]~v a ^a lij^jlS (Jjl-vxa (Jc-liu ; JULa 

9 ^\e. . . . oJilx. Vijlii tlilMc-liil! jj^j ; AoAALuti Aifrl 4*1 all Jl j^l! jjSj Lallc ^2) 

_tliUj j^JI jjj (Jcliiill jV 

((JjjliiVI) (_g. Ijij V ! (Jj^^llj ( 4 mx.lV!) lliLaJ! (jl»A 2 x jjj SjluiVl (Jc-lii ; JliL» 

* J^Uxil ^|tl < « tl 4>1 < XX A (c)| 

? . . . (Jc-lijl! 4 c . jjoi o^i-ij) 1 a$ a ijj^ o^Lal! 4 j jaj t . i» \*i 

.J&lill! 4 £.jjoi -ii-^Jy (Jc-lilil (jla^ja-al! ^Jajoil! 4 jola o^Ll jj 4 iV 



















(^LuqjlSJI jljJUl 


I < O A f I JfrUlJI A£^m) ^jl£ ■* iMfla"ll 1 1) 4>1 1 — A jjl ^8jJ 4jj>J 


( _ s Jc. Jgj-v jolo 4_ii& LaAljlaJ t jl yi-vl (jjjk-ajliJ! (jjJjjL.ia<a (j-iilj£ ) 

_^Ja3 <ii& 

_( iq-v-all (_pa -arv (_^a LljLuiLa 1 .a-y 1 La (J£ i_LJal^Y^ 

: ojbbLlif 

_^ias]l 4jla>. (Jcls^l (_j-a JsS CllSj ^gk ^gTn (jj|y >«,a\l { ^k (Jelilll 

: ^lv:v..>yi 

jjai! Jelill! (J.l*-a (jlS La]£ ijfrlilil CiL^lc-l Vi .all ^Jajui 4 yl m« dljl j LalSi 


: n Irlriinil j|g jqJI JjlSjJ 


cii^lJjj di^lj) ( Jj-iSjj]! jlj; Lal£ 4_k-lil«J! diLljJjaJI jIJ; l-aK 

-cg jl J-aj£Jl (Jc-lilll 4e. jjoi 

^ISi jjjlill Waage £}■* j ‘ Guldberg ^j' 

L_Sjje_i L-a j t4_lc.liLa]l jlj-a]l J)_jSjjj ^gjljuuSLSI (Jc-Lliil 4e.jjoi (jjj (jc- jjxj 

^ ' ' ' " 

Law of Mass Action nli^l l Jab jgjlo 

; ^glc. Jc.lii3l J^*-a _le jHjjll jHIj (jjjtall lift JjliL 

• 2i ~< n Jjlo jjjjLH f 

A-HjjaJl HI JaSjHl i_jj-Ja J-uaLa. £_a LjJjIs LujjUj JfiliHl 4c- j«ui t j .ml jjj ijlj_aJl 4_^jJ <H jjj He. ! 
(4 JjJjj» JelilSl 4jjl*_a ^ CjUjjV) ji ljUj jaJl tliVj-a JJC- <jjLuu (jjj'V p j2j-« JS) JeliHl JljH j 


^jLa^HJ! Je Lilli JjUla ^yic. jUI jHO) Sitcn Jjl£ (JjjLS gt*ajj : iuy*2 



: SjlaLHXI : OfjlaSJf 

ja^S/I (jjillj (Jjly .all 0 ) UJ-^' J^) III A j.hll 1 _) (Jj ly.a (. <1 >>iS ^ ^ 

dAiLj_uj jjj jjj,\-sxa Li2kjjH |i«jJklHl j4 <riVl 

(OJ^' jJJ_^aS? I 

IjIja^I (Jjia-a]! Jlbjj (Y) JJJ JuAiJI (_j-a A)J>-a]l i— SLaiaS ^Y^ 

: ^r::7..>yi 


FeCl 3(aq) + 3NH 4 SCN, aql 

(III) Jo J-O- OIjL-oI^jJ 

(C«j5sb jAjo]) (j>Ul 


- F ^( SCN ) 3 (aq) + 3NH 4 Cl (aq) 

(III) Jodj^ Juj^iS 


l 5^) III ^ J (jJ^^J oLaJjl JJJ AjJLiJ! (Jjla-al JySjjll ojL j He. 

(Jeliill J^*-a 

K c jljJUl uulj jgjlo ^LlJLXujI 

Jx-lilll (jli ^jjLuJI Jelilll ^^3 (rj) (JeliHI J^*-a ^-a (r^) ^ Jelilll J^*-a (_g jl >«‘i j LaHe 

.OljSVI J] j «iS 

; ^jIj Laj Jelillll (jJji*-a]! qc- 







v r, a [FeCl 3 ] [NH 4 SCN] 3 
v r 9 a [Fe(SCN) 3 ] [NH 4 C1] 3 


r, = k, [FeCl 3 ] [NH 4 SCN] 3 
r 2 = k 2 [Fe(SCN) 3 ] [NH 4 C1] 3 


: <LoLa /\ 

(mol/L) ^'Jy£ j4' [ ] kLkLuAll ^ IjiiSn (T) 

-C5 -uA*J! Jc-UJI J.a*a ciulii (k 2 ) ( 3 ) .^jUl J&lsull J.a*a ciulii (k^ ( 2 ) 

(jV}) jai^Jt II (Jc-lijJI J.1 *a £A (fl) c£4j^J' Jclsuil J-1 *a (_g jLmJJ jljjVI > ir - 

r i = r 2 

k, [FeCl 3 ] [NH 4 SCN] 3 = k 2 [Fe(SCN) 3 ] [NH 4 C1] 3 

ki_ =k = [Fe(SCN) 3 ] [NH 4 C1] 3 
" k 2 c [FeCl 3 ] [NH 4 SCN] 3 

k 

. Jc-liJI l-l^J (jl jjjH t— ullj Kf J^^ly 4j Jjajj CLuIj jIAa — — 4.aa«§ 

v " " " k„ 


(1) ULjjo A 


^(g) + H 2(g) 


; Jill I JtlillS (j! jjjH dulj 


jjjlll ^Jc. (jlj-J^I -lie. (jAa.jj.ligJ I Ipjjj tjja-jjligJIj OjaII ja <_]£ Cil jj£jj (jl i"ulc. li] 

(1.563 , 0.221 , 0.221 mol/L) 


K„ = 


[Hit 2 ^.563) 2 V 

[H 2 ] [I 2 ] ~ 0.221 x 0.221 


= 50 


iul aUl 


: ljL-> «L_«Lb hill I la>5Lo 

(jA Jsi (Jauull J) Jljill jj£jj 4-lj^ia (Jj^aLa. (jl J*! .. (Kc < 1) (jljy^' IajUI oj j» . ✓il l Jill (T) 

V J^-lilll (jl eg I* j I —- 4 .. "^-j^J - 4 Ale. (_£jIaa) <><V ^JjA L&" (jalLall (J) 4 jcl VIaII iIjaJI jjSljj 

(t-Y) JSLw .(Jl— 9 jjl *0) laical! jA (_g. > m^»,II Jc. Lilli (jlj ^lljill (jjj£j jal Alik Jklu jJai) 

AgCl (s) ^ Ag + (aq) + cr (aq) , K c = 1.7 X 10“ 10 >1-5' J : J^ 

.s-IaII (_^s (jljji]l ^ \ ..) 4 x>»q II ajjjIS (jl (Jjj (jjLuJI (Jc-lilil Kc jljVI *— yUl Sji» .^>11 4Aiqll 

(j»* jjSI (Jajoul l J) Jljill Jy^jj (J^als. (jl J*J .. (Kc > 1) u'Jy^' I -4?I4I SjyA5' (=A!l ( 2 ) 

V Jlililll (jl (_g. 1 * j Laa __ " 4 jj/jA (_ 5 jl_mJ (JjV jSj -4 JS" (jaliaJl 4 lc-l V iaII ^I_ja]I JjAA 1 

(0-Y) JSLji .(Jl— 3 4j^) JuLuJI jA (_ 5 ^^>la]l Jc-liJI (jlj elljlc-1 ViaII (jjjSj 2ua. JS,..a.j J—aj 

H 2(g) + Cl 2(g) ^ 2HCl (g) , K c = 4.4 x 10 32 2 - J^5' : J^ 

^j-Jj (jAa. jjA jg II Ajjj]£ J jLaul kjj» ■■-i (_$Jc> Jjjj (jjl_uJI J_c.liH] Kc l_jl2ii o j Jj^ll 4 Ajqll 

di— alia ljLaa^ 4_JjIaa (^_2 < a * <i|jjl| jl AaLaoII J)j_a]| jl fc-aji-AS gs-141 ^ 1— *11 >ySjJ t j “A V ( 3 ) 

J jjuj V 1 g'lAj4 (jV 1 $1 ia£ ‘•"i 4'i-^l 1 a^- 4 c. 4_a._jj 4 _LIj ClilJ)_a£jj l_^jV ? ^ jg, . . . (jl^— IVI 

j^a. J l‘l .> jIAa \g 1 a j Ia jIAaj 4 aa_ja 1 a 4 a.jAj 
/o^jl^pJI 4^j^ (JaSj 2u c- 4 -n'i! ill jl 4lc.liiAll jIjaII J jAA 1 ^y*-y V jjljSVI L " iaU 4j^^laJI 4 a jqll (J) 


dryy^y 






: ojl j 3JI d_ njD j jLjU 


4_ji aAl >^>M1 ^gjLxajfUl (Jx-lili]! 4£. j_jui ( _ s -ic- 4_ajA jjjlj ^UuVi (jSLiJ 

AAlA *LaJl *rfVi all t"il ujail jjjdj di iyj 4_Ic-l Vial' Al j-all diLij^a. ^A)a f-il (ji ^gjLxajflil Jc-lilll Cli jAaJ Ja j\ > u ; 
jj_J Jajl J^)JI J_uj£ j_a 1 g 'i^/a'l 4 )\l»\l 4_iS^aJl Ig'i^l s-> jV S' g)J S' . . . (JC'LSJJ ^jA Ja&S lAa djlt jxjJl 

Jc-lilll diAyj°i dilii jaJI 


^AL-aUl Ajc- Jc.Lalj (jSl 1 $ jaJl 1 g M'iaj ji uaj <U£jaJl AlUail j^j AaJl 


• aJamjjaJI L CjLuJjJI f 

1*1 jij ji JajoilUl AlUal AjjLumII <U£jaJl Ailkil <Aj| A CALlj jaJl | 


4 \~i >m Sail dll njaJl 4 ) jgij A_)jj ojl j_aJI 4_a^)A oAL_) j jl 4_jjiii]l oA-& j_a ^r'n'i mi (Y) 

-cg jl jal5\l (Jc-liSlI jA*-a Ajjj (_gJtjJtjj 

4_ajA d i» ilijl I a] Lj jii Ig'ic. jjm 1 — ac-1 jJalii 4_Ll_uu£LJI Clijlc-lill! j>a IjjliS ji Aaj A3 ( 2 ) 

Aj^j. L a dilyjA ^ui£ jlALaj 


: «LoL& ."tlU-wM a 


j ynj» JtLij <L&- j~j l7 Lc. 0 jl j»J\ <L > jj j^fc .^UsljV : <u^>d 

jjojsoo ^_ 7 1 j 4J3 J JojJL?- Oj&L) 4J3J JajJLc^ (J3JJI ^cvAdC- jlc- 



(jjs-Lu) cLo 25 C iljiJ) Sjl y?- ij\jo Ja^JUta 

: SaaLHI : 3(j)h>f( 

j^ill 4_ajA Jail ojl ^pJI 4_ajA 3 1 Aic- ( \ ) Aj_ui£i jt-C’ (j, ic' (_gj 'i*vj ^-vl -^J; (_3JjA £-db ( ^ ) 

, CL?^ JjJy C5^ 'Sj «.Uj ^ ( ja~\a (jj^jjlllll 

j/j jj-gJal! (^j-S ^ nit (jj_UI i-^-f! Aj..».i.\ 4 _£jj!j tA^; loll Jaj \y^\' (j_-a (^) 

_4jic. (jl £> La A^j*j (ji di±L (25 °C) ^^>*-5^ C5^j 

^)x>y oil (_5-iiil <j_j^^ AlAjj (V*^ .(j^Lui c-La 4j a-L] ^ (jjjAll ^da (^) 

2N0 2(i) ^=± N 2 0 4( , + Heat : ^l?:?..>y( 


N 2 0 4(g) + Heat 


^1) ^J^-LII 

^cLL (ji]! (_5A^)ia]l oLajjM J&lisl! JAjui 'ic. AjUa (jJ)L<s (Jc-lij (j^ ((j-aL-avl-a!^ 4^lj)j 




(jaa. jdl]l j (_g. j-j£jlSI olaj^l j Aj^jjjILi ^A^iall olaj^i ^ Jc-liliSI ‘ Sjl jail A jiyi J&U3II J ^ 
_Aj^)Jj]Ij ^gjuiSaJI olaJiVt <_5^j (jjy>i.n\lj (_5 AjU! olaj^l (Jc.lili]l ; SjtjaJI pflUll J&U3II J 


c tryj^y 













(jjj oAL 2I lg ic. jjjxJI ^JJj 4 A^j^jmI Ij oAIc. \g ic. ^)J*J JJLa^JI ^ Alj-21 jjSjii (T) 

i ] LH*fj* u-^j3 

jjSjill (jc- ^n»Mt jli 4jJ)l*J! ^JLaJI 4_La < 2 lli]l jS Jc-ILII <1 i.IaJI aI^ 2I tlulS I ij ( 2 ) 

jaJI 1 g }-»» >>i ^IaLIuiIj oAlc- 


: 3U^>3io 


2NHo 


, AH = -92 kJ : 


N 0(2) + 3H 0(o) 2NH, (a) , AH = -92 kJ : JH* 

Low pressure and Heat * 

(4 mol) (2 mol) 

jol JjUS JSI ^pt»- JiHS 

jA 12JI jj^Sll (jl (jl ..^jALuo]! t" ll \ ija. j^/s (J^a 2 ^lill Jc-liL *— A A 1 jail (j-a Jj^ 4 (j Aaj (JjLuJI JliLaJl 

jA.».<a AlAj_l A-l^xdlj 4_ii A^j A3j __ ^t\ ** 21 ^3 <_uaLj ^Jlllljj tll'^j-all AAc- ^3 (j«aLj Ijj'v^.a.a jjSj 

.jaLLII jlc. (jj^j 


(jli ojl^pJU oAjliaJI Li jlall Ll jlijl tll!Lc-lili]l ^^3 J j} >1 - - f I jUif £yo HZ ■ - J 

^•y *v\l 4 _i 3 JL (jJI olal^/l li>u i i Jc-lLlI J» ^ i JaLlaJI f Alj j ® 

.^Ll jil! oLai! ^ l-itMij Jc-lilill J*taj Aj^iill (2^) 




^^Cjl^ill dlllj^ 

tll^J^S 

: ^LaA Jc.LLi ^ylc. .ht^H ^lib 

.((^gjallSxj)) (jjla (jj^J Jc-lLil ) 
.LijUl aJL^JI ^ji jjL ^il _j2lj tii^lc-l Vi<>\l (Y) 

AAc. (_ 5 jLaU V tll!>lc.lil2l illllija. tll^j-a AAc- (V*) 







f 

lit: * 


d^LoLi 


: K p (dxjjoJI bgmll aJUnj) jljJlJI CijU 

^<j j>^)'ic- (j-« jaLUI j\£ jj.>iVi Jc-IL ; Jxa) Lijlill iIlLc-ILII ^ jj! jj^l tlulii jc. jj*j 

1 ~»» >>»\Ij <ic- aI _^ l JySjj ^Jlc- LWaII K p j-a^L 


(LLjaJl IsjLuall AJV-b) jl jj^l tlulii K = 


(Pnh 3 ) 

(Pno) x (Pho) 


till V J c-lLil Kp j)l j jVI til jU A lAAaJI A <uLI 

/o^jlj^JI L^jA (_yiL A y'll ill jS <i&lil2! till jlil] LlJaJI 
x laJI J A2»-<s j A J C-lilil] !£]! Jai lall ^5) 

(jlc. JS til ^ jji AA*J A layi^dll j) 




2NOn 


* f (2) JLla t,}) | 

N 2(g) + 20 2(e) ^ 2N0 2(g) : J^USl! (K p ) u'jSVI ^ j 

0.2 atm = N 2 jttll t l atm = 0 2 jttlt . 2 atm = N0 2 jt*l' t. . > . cal£ Ijl j 

_ Jc-lLil ^ K\l Jax^Aall t_Lui^l ji j 


•dxyj^ 






(Pno 2 ) _ (2)“ 

(P N o) x (PoJ 2 ” (0.2 Xl 2 ) 


Oil oUl 


= 20 


3.2 atm = 2 + 1 + 0.2 = P NO; , + P 02 + P N2 - ^ 

+a_uAj i oAc-lS ^ jJaJ (jl “L Q dlatelle^ ,, l_A jjc- j AjhLuJI ClllA&LuLall A b’V 

A .ali i^l ^glc- IsiuJaj JjjSjj ^ya A q\'i~v.a\' (J^aljaJI jjjlj <- Sf-ii ^g& j 


« aJLjLS^J Sax La • 

£jli Sjt jjJt A_a.jJ t las. Jail t jj£ jjlt Jla jjl Aila. ^ ^Uaj a jjjxll A^S ^ jjju djAa. 1 j| j 

.jJul! lAA jjjLj fjk lL ji J 1 L alabVi (j& iaduj ^Uali! | 


FeC1 3 (aq ) "*" 3NH 4 SCN (aq) 


rlili'il iii gj n trln jjJLc OLOJU bj 

= >Ar» 'j^i© 

Jllo 

) ^Fe(SCN) 3(aq)+ 3NH 4 Cl (aq) 


jjJtl J-*bdf 


(OaL) jihoV) (03 LM ^jJx) (i53^a 

(J_C.lju]| }-) la'ij JJJ A-jAaJl Aj jl a CllljLlialjJJ Y}£ iii Ale. _ . . .... 1 

' /* ** ** | ** Cljvlc- I aIAj) -W 1 *uS U \ ( 1 ^ 

.(_£j^a]I (_gi " 


Jx-lill! 3 >id*n AjJ^K j! in AjAsJI CjUIxjjjJJ cbLjj Ale. 

.cii&lJl .itajjj ^ >«5» \\ oL^j^l qgi 


AaJ JySjj 'iAjj (Y) 


=jj 

Jl— is jjjlf J-oUll 

(_ AJLu. IfjjLdj AH jS £M) J Heat SjLpJI SjjUail d^lijl ( f ) 

N 2( g ) +3H 2(g) 2NH 3(g) , AH = - 92 kJ 


N 2(g) + 3H 2(g) 


2NH 3(g) + Heat 


- (ClAlc-lq'i.a\l) ^ \l oLaj^l ^gi Jc-liu]! ladil 1 4_a^.S 0 ) 

olaliVl qgi Jc-lij]! Ltiij Aa.i J ySjJ e.lljj (Y) 

(+ A_L^j-a L^jjLuil AH jt d^Lc-liis!! (jh Heat * .I*i^*i) Sjt jaJl <UaLJ) (uj) 

CaC0 3(s) s s CaO (s) + C 09 ^ g ^ , AH — +175 kJ 


CaC0 3(s) + Heat 


C a O(s) + F '^2(g) 


oLaj^l qgi (_Jc-l£l]l JaAl) 
^g >« 5 » \\ olseAl Jc-lillS! lidn 


jjLgj ( \ ) 

0^)1 jiJI A (jAaii. ^ Y ^ 








: .h kjal\ j. l*t ( 3 ) 


JL_Lo 

y}U Jabdf 

i-M&l a'~ aU CjUjja. CjVj- 4 44C- (j-a jjSi CIiLlj ja. 

CjV>» ( f ) 

90 ^ 90 

zw 3(g) v JlJ 2(g) 

^CLL/lc-li-La]l) elaj^l ,^3 (Jc-lij]l }-»>« 1 1 

}-»» .>all a4l_l J ( ^ ) 

(_£4^)iall alaj^l ^ Jc-liJi 3a>« i i 

Jo*j4all ^Y^ 

Cj^Lfrl 4*i alt CjUdja ljVj- 4 44C- (j-a jjuai CjUjja di^J-a 

9 NO ^ NT O 

ZiN ^2(g) v iN 2^4(g) 

(_£4^>la]! alai^M ^3 (Jc-liliSI )-»>« a i 

JaijJa]l a4l_lj ( ^ ) 

^CLl/Ic-I Viall) (jjuiSxJI alaj^l ^3 (_Jc.lii]l )a .« ] i 

JaajJall (^) 

Via 11 CjUjja. uli^J-a 44C- ^ jLuu gjI^aJl CjUdja 

CjVj^> JJc. ( j^) 

^(g) + H 2(g) ^ 2HI (g) 

,^Uai]l (j! jjl jjjj V 

)a» >^-»\l (_paia ji a4l_lj 


Olj 3( ^ Aa 1I»,D J^fj*J| jif» 4J-3Liy SjU.12 


jl^l ColS Jlc /jll 

Jcl&lJI ira-ljj alocil 

OiloJI jVSlJI 


■jSflSjJZp, 

. jiibj v * 

,(_£4 j >]a]! elaj'jM (Jc-lia]l Jj if 

J <jjqilla]| Cll!>lc.liLa]l 4^i S4lj j ( ^ ) 

.j^Vi 

^.m^a.ll alai^M (Jc-lij]! ^Ijj ★ 

^^Xuilia]! dl^lc-lalall 4^.1 (j-alj 

. jiibj v * 

11 alaj^l ,^3 (Jc-liil! ★ 

^AjjoiLLa]! ^jI jlll 4a. i Jy^JJ a4lj j 

.jiibj v * 

_(_£4^)]a]! alali^l ^ (Jc.liaJI ^Ijj ★ 

_AjjuilLa]l 4a. 1 

Sjl^l Irjjj+Zjtf 

. Jiy ★ 

alaj^l ^3 (Jc-lilll ^Ij^j ★ 

/ajl^pJ] 4jUa (Jc-lij ajl^p. ^3^ ^ ^ 

.yjjy ★ 

.L^^jlal! alai^M i _ s 3 (Jc-liaJ! ^IJjj ★ 

/ajl^jaAl 4jUa (_Jc-lij ajlja. 4 ^j 4 (j4a ia. 

.^Jy ★ 

alaj^l ^3 (Jc-liaJI ^IJjj ★ 

/ajlja-U (_ya La Jc-lij ajlja. 4 ^j4 (^) 

. Jy ★ 

-C5 jjA*JI alai^l i _ s 3 (Jc-lial! ^IJ^j ★ 

/a _jl (j-aLa (Jc-lij ajl ^)a. ^aj4 (jjaia. ^ t ^ 

JaOxJljJZ J\ 

.jiibj v * 

(_£4_JI al Vi VI ^g—3 (J_c.lia]l ^'j-y ★ 

.Jai 4_}3 jliJS! tll'^_^a 44c- (jjS-J 

"vll (j^aai) )-»» .>all a4l_lj) ^ Y ) 

.jiibj v ★ 

L^UI al -v'iV 1 ^g—3 (J_c-lij]l ^'j-y ★ 

_ JaS 4_ja jliJI i41i'^^-a 44c- 

~\11 S 4 L 1 j)') )a» .>>11 (jjaia. ^ Y ^ 

.jiibj v * 

.jtiV* 

( _ s 4lll dlilc-liJl ^3 Ja* .>ill (jjaia. ji a4l_lj) (Y*^ 
4-lc-l Viall CjlljLiil tll'^_j-a 44£-) l^aS 

^<ajllll tllljlijl tll'^^a 44c- = 

J-oU. AiUsj Jj! 

.jiibj v * 

.jliV* 

^JjIaII Cli!jlc-lij]l a jliaJl (Jal^ail 4iL4al 






: njl n-ill J olgnJI j_jLjU 


luLola 


oCA JjJaj C.V.- 1 J b£ Ijl ^jSij 4 p ^ui! J-4«-aJ ^llbCi 4 n)-JI ClOtc-lilliil (_ji (jjxui bus Cliaic- 

4 1 imaj j oCbji Jluiil JsCaai (jc- CllaO! ^2 J^>±] ^ ^ 1 , a ,Cf l (jli 4.C.I u^>\l ClOlc-liliil 

Catalysts * 0 ^ JLa*im! ^Jbib j aJOlSoi! Jab 

4_a»jJ aJLsj] 4 \l\ll lg b » a <j_a JLjJj S jbia. Jlj-a jLaaLLmb L^£.jj-ui) J^u AbulaJl bOtctiliil a lit a 

ba-a 4_lilc- (jj^* 1,1 b Olc-liJI oCA Clsl.l^'l/ (jbuuiiii bajJU! 4allail <- bjbj (j V ? JVC. . . . 

.lA^lat-mi (^Jc- 4ilkll i bibj Jl-aVli 4 Vi b\l ^Loiil jbtsuii 

r- * jLLxJI JdsUJf 

| . 0 ' O* j' O' 0 J J d^' '■fb* <»Jb * 

! .Sjlj^Jl 4_^ jJ ibbji 4_^bJl <jjA 4_uiabl dOttlioll J-Ijus £>a Ajjj S-iLa * 


: ylb*Jf J-#U)f J5 j 

_4ju]ail! 4bbaAl! ClObliliil 4£. jjai (3-* ® 

4bJaiil ClAlc-lilii! oAA Clsl-l^'l/ ^jjbjoul] bsjJUl 4alla]l jijj ^g-illiibj Jc-liliii bajJU! 4jUa (_ya Jib (?) 

_4j^jl^aJ| 4alla]l oAA bjuig'nu' qa Jib ji 
? JAS- ... 4 lujl^at j Jl ClAblbil ^2 (jljlA' £baj O'® O*"! V © 

. JaslOI (jjjb J (_£A^)lailj m%i' Jc-lbiil pjsuU 4_A 

: ylbxil JaUII ^ f jlSccJ Ci VL>w« 

.4jAc.SMj CllbjbuSsjjluilj o-lauiSM ; JlLa 4-ic.l u.ni' Cl sbLajt j| (_ya 90% O® O^' CiljliaJI ^JbCLuil) ^ J 
j -nW 4_lsJLail CllljLc. J-jjVij Clljl-Luiil dlbbaSd ^ ba.'lVni.ioi' bjjbbl Cll'l/ ^iCajj 

.l^jl Jj ^ jl IaaxuiISI j! bjjia j . b ~'f- (j^Sj ca j dilJlAailj _ 4 a,al 

c"ll jj-a AjCxii Jb^ JO jxS i <UO) UlllaJl 'jjSVi (O 4 bl ijja. ts A j) Cl l AJ pVI J-asu 

^ jf~_l ^ . b l J 4_iiv^i^j_iil 


: sg__oJI j_jljU 


LuidLlu 


Clll jCjA_jJj^il p._jjCail (j-ab^all-ab Cllbill ^^a Jjajjji^i! j»_jb ^^Jj-Cail c.bJI 4 ibc. ^2 ) 

_pLaJ!j (_j^JjSil ALySI 

^j-ic- Ja*J 4 jla lg jic. f. tibi.n LaCic-j 44lii!lb^. 4^Ja 4_Caail Axaj^)j ( _ 5 -ic- (_ 5 jlb j jjjj-saliil ^iilai 
jj^albajj 4 >>»a ^j-Sl Jj "v'ij t_ lil jJI C_usj^)iil (jj-^ U~* blj^) liSi J L_l_a.^ail CCabl a_lbujjSI 

4j_jSlLail 4jCabl 4 1 oclj a. jjCail oAb CllOj LaiSj 4_njj!iLisJI 4biaJI (jj£lLai! 

Ag + + e“ Ag 


dryj^ 





L. *i-‘. r> -‘. g *n jlpAJI : JgUI ijujaJI pjg__aJ 


: 2L2VI CiIjLjJI JIjUI ^aLlII glW»tl § 

(\t J 3 I >Xo) LS^- cs^UPj cs^ [ff 0 ) 

4 n» a ojlj^. 4_^jA Aac <al j^JI Aj^-jaSI f-Lail jli-j S-a» >>i |j| ^Y) 

(•V J 3 I o^ 3 ^l) “i-L *- 4 « j' _>=>■ 4 -=l J«i ^jc. <al j$SI ^gi dx.1 jll <j' jD«^S ia*-^3 ^g-a^l EQ (Y 1 ) 

jl L-IauIj Sjjoai ^gi Jc-lilSI jia. (j-a ^Ijiil AaJ ^j^pJ Jaa 3 ^A^jlall olad^l ^gi jXuil dijlc-lii ED ) 

(“\A jlj joa) • 3 ^' 

4 _ 2 »jLlSlj aJc-UIaII Alj-ail (_j-a (J^ (jjjSij ^ II j (_£AjiLa]l (ji&l^jVI (jA SilSa ^^3 jXuil dj jlc.l£i ED 

.J&liiiSI Jya. ^gi jI^^axuAj oAjaajA 

.<1c.I<Ua1I aIjaSI jiSjii l&Aic. jj*jli ^ ^gjll (jljiiVI 4 JU (*l) 
j_i£ji d jl—iij (_g.n.i^».ll J^lilll (Jajxa ^a (_5Aj_laSI (J^-ldiil (Jajxa (_£jLuii .Vic. djA-x-i ^ aI iiA ^\, , S-a 1 
J>_li. ^_3 oAji^ja 4 Vil ill j 4_lc.lilxa]l Al jxail ^ ja-v d I SS-a 1 aSI Ea IaSIS (jl jiiV! (JliaJj ^-SljiSlj L " jS)ic.l EiaSI 

(\i < \V ol 5 >xa < \ • jlS ^xa < -A J 5 I jyaA) 3 ^ Jc^' dxal^Laj (JtliiSI 

Or J3I jyOA < -V jts joa) e-^J C5^ 4 iclila]l Al jaSI jiSjJ ^ jiijSI jlALa jjj] £Q (A) 

.Aic-l VIaSI AIjaSI Eal-v Aj-n ai tlAik ^ji^aS diSj ^gi ^g'i'n <_giSI dijlc-liliil ) 
L_lj_da (J a^al £_a l—jA^jSa l, 1 ml Vi ^Ljaj^SI (Jd-liiSl 4c.^)_jai ^ ' LI Ixj ojl j_aJI 4_^.jJ dl j_li die. ED ( ^ * ) 

(\i < *1 tl)t3 j^xo < ** jtj ja^xo) _4ic-LiLall djIjySjj 

(.<\ J^| ^a,j5sl|) ^gxuSaJ! (_Jc.lij]l (JdtA dAjlii ^gJ] (Jclilill (JdtA dul!i (jxj 4jLuii]! (\ ) ^ 

.'jjxx^a K c (j'jpVI dijlii LaAic. dl^ J^-ij JJajjJ ^aII (Jc-ldi]! Y) 

Jjjj£ dijlii LaAic. Ax^ JSdj jxuu (^aJ! (Jc-lixl! 

^lAjaA^aVi Aic- Jc-ldi; ^gJ^] (jl L- la. 1 (_gx5^ AlUaJI (_ja ^gjAS/l AaJ! j| ^ t ) 

(it jyOA « \\ jtj jyZA c * “\ jyOA < *V jlj <jl A>3 -m*J) c *0 J3! jOa) 

(*T jlj j^oa) ji JaxuixiSI 4lUal 4-jjL.atA.SI 4x£jaJI 4llIaS! dllA djlliJ^aJI j| ®) 

-( _5 jlc. (Jc-lij ^uljiSlj dj!M&lil<aS! S-alS-vS JajidaS! 

ojlj-^SI 4 _^jAj Jai_daSlj J^-jSjiiS! Jja i (jjjxa ^Llai (_gSc- ojij-aSI (JaIj*JI Ai.i ^gS JJ*j d Jdx. IaI ED (i 
(\r J 3 I joa « \ • ^yxj) J^' csMj j' <-JSd l^aSI aLd^l ^ Jadli ^UiiSI jli 

^EjjVjaS! djljj£,jASL 4 ic. 1jj*-a (jSjjjV! dijlii A^ 
^dlljlilS 4 _aljJyxJ! Jaji-daSL 4 jc. 1 ^)i*-a (jSjj'i/S dijlii |j|j] 

(*T J3I jvxa) .u'jp^' L>« jl Jjiiiii (jl (jj^ ^gjllAiSSI JcliiSI (Ja»a (jA jiii oAIa (Y » ) 

(M ^yxj) .(j' (j^ j' O' UJ-^ K) > «ViS I 4 illa (jA (JSii oAIa 

dll iSa»SI (j — a A lAaSS ojLijxSI (J_aIj*JI JjA-J ^»j-Ei 4 i-vSI l_jjliJI ^g -3 j)j ‘sVi jjjjj^j-iil (j_A djl_ljJ>aa (Y i ^ 

(•Ajli^f^xo) _4 a&La^S!j Ej^-^SjDI 


(\t J 3 I jb^aaJI c *1 jtj jyOA 

(•^ J 9 I jAjSlI) 


(*T jlj jiOa) 


(\V J3I fOA « \ • 


dryj^ 




: oLLajtll jjbL>VI jru j-o AjL>VI j 

jl jj!iU (J. xd jl j^.alj $.1 _a]I L_ul UI NH 3(g) j^Ldlll jLt ^gic- (_g J 'iVi 4 >1 •> j ^da jJ (J£d]l ^ j 

Ck- ^^Ml 

NH 3(g) r—^ — t> ^ _>!' ( f 

mxx NH 3f „i jlc- j* 

JMl 3(aq) — _-l Sj 

4-nI-n j]l d)L) ji-v-a Cj^jjj ( jj. 

<A 4_Jaij ( 3 

jdlaC- ^glc- jj)la]l (Jc-lilill (J-aUu J| (T) 
jda j!ilLa ( jClliLaJus ( f 

( jj. ) i ( ) jLuLs^ ' ( £ (jjlu^lxla ( jj- 

!ilc-lij 4 dll ji) (Jjl^-a £-0 ^jjCj>.^i\I Ajj j£ (Jjl^-a (Jc-lili) JJ (V*) 

^ Llj ( f 

j LKj^ (^) t ( f ) jLLUVI ( s ^^ujISju! ( jj. 

l^)Jaj Lai) !ilc-lij i&LoSI £a dl)j jSjjjg \l (jd/xi. (Jc-lili) JJ (t) 
.^ajjxs Li» >>i d )Vi d '4 -n. j 4jV (^ _4jti)j)) o j^p.. 4^xjC Ck- C l,H i 4j^ ( \ 

.^uljjllj d)!M&liidl j)) jl j)l Iji. j ( 3 .(Jc-liil! jia. ja jdi.jj.li^JI jlc- ( jj. 

(\0 - ^ - Jjt jta^dl) ' Lai) bl&li) ^ j . u . ik L&II ^ dLjjKjjCj^JI (jCaA^. (Jc-lil) (®) 

.^JLja la*. ■ >< d l Vi CvW \ 4iV (^ _4jtilj)a o j^a. 4^vjC Ck. 4iV ( | 

_^jjjuik.La]l C)jj£ (J jLi-a j))^j jd^JI jlc- Cldl 4, kldal ^»C*J ( jj. 

.^ul jj]lj diLlc-lilLaSl (jjj jl jjl ( 3 

J J Vsllj dLiikll (jjj SjlLuiVl (Jjia^a i _g£ l^Jtdajj a.l3^)J)]l (_^ba.d]l Cdc. 4ljj JJ 

(M - ^ - jtj jb^l) UV 

(j^LadJl cLc. ^3jj ^ lnjV ' ( f 

^^gjuiSaJlj (jjic-lali]l ^Ca-a (^jLuijj ^g^ixsljjC (j^J)^ ClljCaJ 

Jc-lili]l lull's dllikl! (jCaA2^ l^= 4J (j^-uSc- (Jc-lilil! ^ jj. 

^ 1 'Kj-v^ (jj.) t jlkU.)/! ( 3 

(l^J^'j chy ^cajj ^Ui]i ^LiajSJI <Jc.iin]i a-Uiii ^ jj 

Jc-liill (_j^ 4^dli]lj 4lc.lilLa]l (jjj ClljC^L ^ f 

LaLal) dl^ldi (jl 4ic.lilLa]l <_]£) ^ 

(Jc.liu]l (jxj 4^jlj]| jjSjj clcjj ^ jj. 

(jl 'i-vj-v^ (jj.) i (^j) (jlkU.)/! ( 3 

(j^j—llj J>_iSjli]l j)J_ J 4_3!ilaJSI ^1—1^1 ^ dajj (J-C-lilill t-\ lii ^^—3 JJ (A) 

((Jc-lillll (Jc*-a) 

LaLal) cil^ld) ji ^gjl 4ic-l ilLdSl c!_jaS! JjjSjj (_JL ( f 
(jl jljl 4Jlik ^gJSI !)L^j jl ^gJI 4Jc.lillLSI cl j^ill jj£jj 4i5j (Jc-lillll j^ 4 Vil ill cI^aII jj£jj ocLi j ( ^ 
jl jjl < 11 ^ ^gll LL^>i jl ^glj 4ic-l Vi .all cI^aIIj (Jc-lili]! (jxs 4^jllll cI^aSI jx» (J£ jj£jj clcjj ( jj. 

(Jc-lallSl p.Cj Cla 4da 4djli]l ji 4ic-l Violl cI^aII j&JA ^ l 5^ dl.Wj V ( 3 


(M - ^ - jlj jb^dl) 






djLjJ N 2(g) + 3H 2(g) 

jtj j*Xo) 


(M - £- J 3 ) jli^oJI) J&lij 4\h^W \ CL^Udll QA || (^) 

a.La]lj Jiy^l Cl)!>La. Jj (jJjSa] tililaJl (_pa-a^. ( f 

liLj j]£j (_paAS. (J jia-a ^ja JaJ^jjoi £^-iaj ( 

(Jj\~vxa £a 4jJa&ll ( _-j. 

(_>.) 4 (^j) jLLUa^l ( t, 

(Jc-lij Lllmj AjJaJI tll^C-liiJI (j-a J[ ( ^ ‘ ) 

(JjLs-a ^a 4 >>»q\l tllljlj (Jj\~\xa ^ f 
^ i\ 4_J^l^]l iw j) ^-a ^ 

(jJsas. (Jjla-a ^jjjuiic-La]! (_j-a JaJjjoi £jabj ( 

iLL^)^]£ jj.'ng 31 (_pa-a 2 w (Jjia^a £-a ^jj^j>^»\l AlmSjjAaA (Jj\~\xa ^ £ 

(\0 ^y*3) (Jc-ljj Lfuij Vnkjil CljLl&lilll QA (^ ) 

.Ajj_j]£ (Jj^-a £-a 4 >>»q\l CjljLj (Jjl-y-a ^ f 
_p.La]!j tllljiLui'^l 4 i\ (j>il a~J^\ £a dlV ^ ^ 

.iLiljjiSjj.llgJ! (_pa- a^. (Jjia^-a ^3 ^jJjuUC-La]! ^ja Jaj^yu £aiaj ( .>. 

(_pa-aik £a 1 : x a£ j jjy& (Jjl^-a ^ _$ 

sjLjJ ^ N 2(g) + 3H 2(g) ^ 2NH 3(g) + Heat : uj-^' lUI^I Jp p t) 

(W 6B j*») t> (NH 3 ) 

.SjljaJI 4-^J-i ^UjjI 4_La£ (Jjlaj ( f 

ojlyJ) ( £ 4y«a£ (Jylal) ( .>- 

(\i - £ - jlj jtOA < \t lIs! yij^ll < *£ jtj jsxe) ■. J^jy cg- 1 ^ 

4^jJ ^ 5 _J)lisJI (J<alaJl ^ ^ _dl^lc-liia]l Jjj£jj ^ f 

4j^ ^gjLi-aj^]! (Jc-lili]! <c. jjai (j>s -^Jy J)iaJ! (J-alc- ( ^ ^ ) 

pH (ja jjij ( ^ u' C5^- JJ jJ ( t 

La qizi's ^ Cll!ilc-laLail 4-aJ)!)U! 4jjl_La ^ja (_J1Sj ^ 

(.^ jtj C 5 ^- 4-1oj I £jj V 1 CllLltlili]l jiaJI cj-alc- (^ ®) 

J a33 (Jc.Uj3I 4£.jjuj oJlL j ^ ^ 4 £.j>jij 4jl2«J ^ f 

^ Jjui La ^ixa-N ^ _£ Jaa3 ^ \1 (_Jc-Lli]l 4£. jjm o^L j ^ 

(*V J 3 I jOJ- i) 4ic-liLa]l jl_j-a]l ^^jLuu^I (Jc-lilil! 4£.^m (jjj 4l!ilaJI 

JLilojI ^ 3 ( -S^ 4 jlj'il >mj] ^^ijJylA ^ f 

(j! ( _ s L*j 1^3 ( ^ (j-a J5! o j i» eiulii eiulS li! j[ 

eL^lilall Jy^jj (j-a (JSi «j| jjJ! Jy^jj ^aAc. (JclilSI ( \ 

(l-j) ‘ ( f ) U^-?-V' ( cJc-^' ( 

(jS ^jic. lilli (J^j ojyjS jljjVI eiyLi ^y3 Cliilfi lil j| 

^j| jj]| Jy£jj (j-a Cli!^lc-U'io\l Jy^jJ ( 4'ijlg j j-aLuy Jc-lilSI ^ f 

jjLiaysaa^a ( 4 ^ f ) (jLLLa.'^l ^ £ ClL^lc-liLall Jy^JJ <_>a ^Ijiil Jy^JJ ( j*. 

4jS? Ijiaj jjjly-ajS]! (Jc-lilSI 4£.jjai (j-a ojl^pal! 4_a.^p Aijy j| 

4_LaLlLa]l ClsLyJj^J! jl^c-i (_^-a AjJy ( f 


pH ^y3 t^A Jjiy ( 
Jjna La ^ u% ^ 5 


dryj^ 




j_jJJ Jaj! yj& (_j -a 4 }-»>« N.a\l CllilJ)^J! (j^a-) ( ^ 

ojl^pLU 4_L^aLa]l tlL^lc-liuil *LaJ;!)Ul 4lUa]l j3jj ( _>. 

4 -sty ..o 4ijLuJ! dljLa.Vl 

( £ 

(M - ^ - J 5 ! jb^-JI) ^ (J&lajl' 'ic.jui ojlj^J! 4 a. jl ^UjjI lyjy (Y . ) 

4 CjUjJ^JI clic-i iijy ( f 

(jjj Jajlj^)]! (_^-a 4ic-lila]! CllilJ>aJ! (jfLaJ 
- 4-Ic.lq~i,a\l Clli)J^2»J! (jjj all jj-ajj (_j-a AjJjj ( _>. 

# (jj±ui La ^ i.ay ^ £ 

_j Jy.a'n 4 nl Cl!)lc-lili! 4e. jjui (_j-a Iijy -lai-la]! alLiJ; jjjj ^Y 1 ^ 

4jJ)1jlI! <IIaJ! (jj^j JclilS! (_^a 4Ajlillj 4 Ja!i] 1 l!^a]! ^ f 

4jc-lilall til! jlij! ^-\\1 4 ja«.i1(j 4 y'll ill Cl! jliJ! ^vvy ^ (_j^aai OjIa ( ^ 

4jjuiI£ju! tlL^le-lij]! tllii (jj^j ( _>. 

4 y jy X.O 4LLJ! CILIa.^! £_lXL^. ^ £ 

4jL ^L<UJ JltoJI JaLJ! j| (Y Y) 
4‘ijl-iill 4-11 J-aj^H dL^le-lilli! \s, y jj ,_^-a lljj ( f 

4_i j! ^) aJ! 4iUa!! Ll^g'nul (j-a j! 4jnJa2! Cl!ilc-lij]! oi& CIIIa^ (jiy 4-aj!)Ul 4llia]! ^yijJ ( 

^ijU! (jLlc-lill! jjuu 4lS]j 4 u«l^» N! Cl!)lclij]! 4 JIa (jlJyV! £d>j L>-a _jy*y « ( _>. 

4yjy t ^a -LLLuJl CILIa V! 

jA jjljSVI 4 JIa LS lc- JaSlAJj ^glUaJ^I (Jelij]! (Jl*-a ollyJ>J (_5ljJ c5-^! jy*^l [jj (Y V*) 


0 ° - £• - J 5 1 yxo) 


Civile. lild! ^Jaui 4 yl m,a (Jjlil) ^ ^ ) 
4lc-lilLa]l il_j-LS! ( s 


(Jc-lil]! L.'1-c ju^ii ^ ( 
Jc-lillS! L.' 1 -Cl CC-Lui-a J-al-C- 4 illa! ^ 


(jjJ jjSll ^jyjj-aVl ClLiLlJuijJJ JjLi-a Jl (III) CjC^JI IijjK (j-a Cll jlaS 4 iUla! lie- t ) 


(*V jlj o 1 c> 3 _^JI) 


.j-j'-t j. ( i ( j- ^ ( f 

CH 4(g) + 20 2(g) ^ co 2(g) + 2H 2 o (g) 6 l>l ^ ^ ^wa J^uai f c°) 

^gjj L^ijy Ly-ylii Jaidaj o^)!^)^. 4^^c lie. O^g) Jy^^y ailyj <jli 

C0 2 (g) J ( u CH 4(g) Jy^jj ( t 

HiOfg) Jy^jj ( £ C0 2(g) Jy^jj ( ->- 

N 2(g) + 0 2(g) + Heat ^ 2NO (g) : uj^' ^! ^(tl) 

(no j 3 l 4Ja^!jj NO o^y 

oj! j^J! 4^vjC olLiJ) ^ y Ot dS ( f 

No 44 aS Jy ^- 1 ( £ Jaida]l olLlJ) ^ _«j. 

4_lNI (J-a!^*J! 1-^L jjLL ^ajj-ij 4_la3 ^jJj jjjj-isul! ^!^lsS ^ oC^ 2 ^a]! ^»!ili! ^ 4 >>»qll luaj^jj Jial (Y 

(11 jlj jAi^O 

, jlisJ! (_J^l*J! ^ _p.jdil! ^ /sjIjiJ! 4^*jC j ^ }-»» >>»U ( f 


+ 20- 


N 2 (g) + ° 2 (g) + Heat 


(lo jjbjili) 


.ajla 1! ( J,. .6 j! Ji2! 4^. jl ((_^1 


jaidal! ( 


dr5j*>^ 




(^LuqjlSJI uljJUI. 


4il_Cb! Ajc. Jx-liil! j (_£CjJal! Ac-liliil (_j-a (JS J.la-a 42i!}laJI (jc- (J*S .ail ^)2iaj ( Y 

0fc- c -j 5 tj^.) N 2( ) +3H 2( ) ^ 2NH 3C } .Jclisil jUa. 








{Jx-Lqj 



fjuSs- J-c-Uj 


Cl (g) + 0, 8) + 0 3(g) — 20 2(81 + Cl (g) : JS-Il JaUffl s (Y <) 

(J-la-a oCL]J>J jULvll (JalaJ! 

.-SafiS (Jc-lilill / Cl (u .-Sas9 c£^jla3l (Jc.l£i]l / O ( f 

.Lta juiS* \1 j (_£Cjlall (jjlc-lill]! / Cl ( i ,Lta u, 11 j (_£Cjla]l (jjic-lilill / O ( .»- 

10°C jIAaJ ojljaJI 4_^jC Cl la ilQI LaiS 4_Ll_lajSLl! ClAlc-lilill ^l-»aa (T » ^ 

^LaAll (JcliHil (J.laa i SC-LCajj 1 (Jc-lilill (_J.la-a (Jib ^ \ 

Jc.lii3l j»LajV ^ jLUl (jajjl i—kc-LCaJJ ( _$ (— L-aali! CaLlc-lilall <liS (JSj ( 

Jlbsbl (JalaJ! (_ya\ jb (_ja (Y* Y ) 

4jJ)lall CliLlfcliliil ^3 ^Ijiil JySjl CjJy Jais ^Cjlail (Jc-lilill (Jca-a AjAj ^ \ 

(Jc-liHll 4jlgj 4_1 }Sjj jjaib V ( 5 (Jc-liliS! laJjaUJ 4iiUa (ja Jjjj ( _>. 

bLlfrli aul (jl !•» "villa V i&Lail (j - 4 3 g <*-a djjjiSjj.'i jg 11 (jJa-aa. (J^-lilil L-lIUa (_£j^J (T Y^ 

<iai ^ill Laa 4 5.4 min <bUil' Cjjabll j 4 3.2 min 3 ca ^jL/l 4 jj?j 3' ^ ^j^aablall 

? (Jc-lilll (Jca-a (jCaik J] (_£Cl j 4_bllill 4j^ij]l ^^3 L_lllJall 

ajAuLc-Lail ^ oj! ^)^Jl 4_^jC 'bLj ^ f 

e jl jaJl jJ ^ H 2 ( Jr 

Clll^laJ! JjjSjj (jc- ^jijaMI (JjCaiJ (YY^ 

.(J J^' J^' .C5 J^j^i' jjS ,ja3l ( f 

JabCail ^ _£ ^^jjLail 4 ua ill ^ 

4jV 4^balS]! (Jc-liliil ^C-^yx ^_yn (J-alaJI CjJjj (T 

.(Jc-liill i-»UM~n\l AiUa (_^-a ( a-* .(Jc-lilill AH Cj-° _JJsu ^ f 

.(3^ ( -* .u' J^V' cr® J^(jt 

_4^c-l u^>\lj ^l^jijjjiil CllllLaaJI (_^a CjCaii CllLajJpVl (Y* 

/oAjujSjj^s (A®I_jxS ^ 0 jLb. (_J-al_jaS ^ f 

/oj^Jaxs Clj^iS ^ ^4 qq-N-a ^ 

? ^gjl )-a)S\l Jc-lalil! L) 1 > m V i 4jLSa (_paib ^^ij (_£C JjJ ^jjLj Laa Lli ^Y* *1^ 
Cliillc-lilLail 4 ~\1 na ^)jja'i ^ ^ jlii. (Jalc- 4il_Cal ^ f 

4J$CpJ| 4lUa j-i.MjlLa ^jjja'i ^ £ o^jl ^pjl ^jjja'i ^ 

a-Lail CllLjj^jS ^la 4iLCal (Y'V^ 

7 (j& 4j pH bua ,ai Jj ( ,4a3 H 3 0 + bjUjji jj£ JJ Q a Cj I jj ( t 

.4i OH biL jji JySjj (ja JSL ( ^ ,4i pH b- 4 jbj ^ ( jt 


ajAuLC-Lail ; ^ , 3 


•dxyj^ 




;4j K p N 2(g) + 3H 2(g) 


2NH 3f x : (JLH\ OJLLJ! (VA) 


dl^C-llLall Ci!jj£jj 

(JjCui La ^ 5 

cs -2 J-c-Isj]' -k»-24 Energy + 2KC10 3(s) 

KC1 J* JJ' 4iLca) ( <_j 

;ijl j= 2 l ,*ij ( 3 

2 -Uj] J^ i±i j] ^ j-L C 2 H 6(g) + Energy — 

.JasuCa]! 
*40 / (_ya<Lk ( ^ 
(J^ / £* J ( 4 

j ^ Zn (g) + 2 H Cl(aq) 


ZnCl 2 Jw^j^ (5 H 2 j£j> ( 

jA ^LixuS]! 

djUcliLo]! ^Jajoi ^ -N.L.IA Jjlaj 
Jciii]! JajlaJ JeLuii Jale AilCa! ( 3 

-( jj±ui La £i-aa. ^ 3 C ll l^x j^a ( jj. 


Llj^-abU ^gijJaJ] }-»» >>»]! ( 

i 2KC1 (S) + 30 2(g) : ujCJI 

Aic. ^ jai^jt it oL^jyi 
Ot (j - 4 CjJ-o]! ^iLCat ^ f 

KCIO 3 ^ C> j-2' <aLia] ( jj. 

=± C 2 H 4(8) + H 2(g) : 6 >*n J-iai ^ (t • ) 

‘ 6 j' J^' C 2 H 4 

L yaLL / O^iLL ( f 
j / ( jt 

■> ZnCl 2(aq) + H 2(g) : d^l J^~ ^jj (^ ) 

0 j! ^)aJ! A.a.jc ^ j Li» . >»!! ^ f 

Jciii]! (4c J.i*-a ocbj] 

4_ieliLa]t Ctjja]! JjSjli JJii ( f 

Jeliii! LJ-c ( _->. 

(jjSj 02 'Ajto-.lt J-at^aJ! (1 

.ditjla ojd£t ,cistj]a ( f 


: U Jit I 

(•\ J 3 I J<w) .^Li Jciii (II) <_>jUJ 1 Cil Jig] <_$ j! jjJ! JkJI Jjlu (Y) 

(.<\ jlj jycxa) ,j»Lj Jciii <■ 'g-v -a l ! LLjjKjjAi^JI q>»a^ £-a OjOaJt Jciii (Y) 

(W J 3 I jjfcjSlI) -( aL Jc-lij Jfi*j <■ ‘ i q-v .a l l JjjjKjj^JI jj ^i -a -v ^jJ^iic-La]! Jc-lij 

(\o - g- - J 5 I j*v > . \t - o - J 3 I >xo) Jc-lij J^jLijV' £■* *4?^^' ck-^J Ip (Y“) 

_j-ac.yi (j_4i 4) Jj *^' 1 ' 1 14 Jciii Jji^xa (jjixuj ^Uc -^c 

,<j£Lui diuJ j 4j£j>slip 4_iLac ^gjLixuSJI (jlJjVl (®) 
_4 _iaALuuJ 1 dlljSj-a]l dl!ilclij J^*-a (_j-a 4ujjjyi Cl )1 ^^q]l dl!ilclij Jc*-a (*1) 

(•r jlj j*xo) 4- J-^ (4 <-4J' (4^ C>4 j (V) 

.A 1'i^ll ^gi IJ 4jjLui-a L- uli-s 4jJa3 ^ya L-lAiJl ojLulj Jljliskl i{C 

Jciii]! JCjt-a Ji l—ajjj 4 CjCsJ! oCI^jj ^J! djjjiSjjAlJ! (jCxai. 4iLCa! Lie Jclili]! Jc*-a Clcjy |J| i{C 
(NO - £ - J 5 ] oloWI < N N J 3 I jya. a) .^IxaUla <jLa <4) Lie 


(•V jlj j*xa) 


cilj^]! dillaj Ja! Jciii]! <ejc JjSj 2S0 2(g) + 0 2(g) 


2S0 3(g) : c4 * 


_^clj 'LjA (4° 4 ^ 4C " ^l^a<a 4-JJ& <4° ^-CjCi-ml !ij 

_<]c.liLa]! 4 ! ^a]! ocLiJj ^gjliAjSL]! Jciii]! Ac^)jai elejj 







fi^UnjLSJi uijJUiJ ( cuiiJi m4JI J 

i 

; ^gllli]! (Jc-lsul] HI AjAaJi AjjjiSi j>a A) jail Aildai Aic. Ijl^jaaJ (Jjl^ali jj] objj 

(Nr 0,1 obWD FeCl 3(aq) + 3NH 4 SCN (aq) Fe(SCN) 3(aq) + 3NH 4 Cl (aq) 

• <UAxalI laaj a-la]l <_g9 a >>»q\i A; jjljji 4jj» -s-\ ( ^ ) 

AgCl (s) ^ Ag + (aq) + Cl“ (aq) K c = 1.7 X 10- 10 

; A_ioljtai] lajj <j j.^)'ic- II AjJ* -sy ^ \ ) ^ 

H 2(g) +Cl 2(g) ^2HCl (g) K c = 4.4xl0 32 

.AjLJI _jA ^^juiSaJI jc-lilili jl ^gjju (K c < 1) jjljjVI t — '3'ii ;* t^iil ^yiili (V Y) 

.OljSVI ClulS L-lLma. dlVolata ^ AaSiVi AyLaall Cljali ji ^gjsjll c-la]l jj£jj *. - V (V V*) 

.Cjjlj ale. A_i.jJ L_)jAa]i ji c-lall Clli jjSjli I$C 

(*V J,1 jl.v, ...II < >n jlj Jfiu o) .6 ji jaOi Aya jO eOljjj AyjLaASi dAl&liili ^Jaa^s Ac. Jj. M objj (N t ) 

.(Jc-lijj ^gli]! (_ 5 ^ Jaa9 Ia^. A_iJlaJi Cillc-^yali ClltC A-aOL_aalia]i CllliijaJi (N 
A Nr- ^ ^y~J\ oj_a j)j_l]i Ojju 1 allJ ^,,-nVi JajJLi-a ^gJJ Aa,,t>ij Aic- (jj^aj^yillii Aj-m£i ^gji-J jjJ (Jjj_l 0 

. jpiu) a- la ^gi A a t>> j 

_^laJa]l ^g^Ja Via >.^i\i ^gjlji ' ’'A.'n.n J| 

_AjjjjVl (ja jlaJi (ja ^-tjjuAU ja jladjjJt Aji j)3-»>mI jj^juiJ ^»Aaj ^i/iii (A A^ 

_i lu.^i\i ^gi A aa WSn oLui3 Ac. _jja ( ^ ^ ) 

V (jc-lalili (jl V) e ji jaU Ojlla (Jc-lij jy^jjAi^Jt j jja^j jiiiii ja jCLuiiii jlc- jjj£j (ji ja ^c (^ * ) 

. jj A. ..nil \ CL 

(N£ - ^- - jvoa ) .JaijJali o^LlJy j'Njg ii j (jrajjllili (ja _j x atl ^Ualli AaaS jljjj J| \ ^ 

_ ^ _ jlj j ^ oa ) < Ja«jJa3l iAj^aajc- (ja _j ■ ^.LOI jlij A_iaS ji^jj 

(NO (^>00 « NV Jsl jvaa) . AjL.iKa'i Vl LJ^lc.lij]l ^gi jijjV' tglc- JijJ V jUaJi lUU' (Y Y*) 

,A jC.( N . ^]| iJliLjlaaJi (j a 90% L>® jJ^i Clli jl ^~v\i ^AaJiujJ (Y 

OtjUaii dllil a*\ >1i ^gi Aj jia. ji *\ <q 

Cl il •> jOJ la-j i-Ayj ‘ 37°C ® j' A-?. jo ^g-i jjL^aj^i ^ (_g-i j£_^i (Jl jCi=>.i (Y *1) 

.dll jn-va\i ^gi 4SI 
, jjLuiiyi > (_gi ClllajJpSn A4aA? (Y 

-t gjjjCa]i a-liili A ilac. ^g9 AaaAi a-jdall ^Y A^ 
.^i > jJji]! jJj^Mi ^g^ A4aAi c-jdall (Y 


: rt .I.’il oJxLHJ dJLo^i pyfa ^ .^jiL Lac «_a>l 

; Aloljtali lijJa jOLuiili jlc- jy j£j jAa-a oCLl j ^gi ojl ^>ali A^^jCj Jaa-Cali ^gi ^)jaMi jji ^-Caj ^ \ ^ 

(*n jts jv3a) N 2(g) + 3H 2(g) 2NH 3 , AH — — 92 kJ 








(*' J 3 I jy^a) 


N 2(g) + 0 2(g) r=± 2NO (g) - Energy : <yai o>» JeUalt ^ (r) 

tdjjlii]! JlLuiSi 4 _ia£ 4jc.lilAI .iljLil Jy£jjJ -laiCal! j ajl ^yaJI jji La 


1/2 N 2(g) + 1/2 °2(g) 


(*V jyaa) 


NO (g) , AH = + ve : </VI ?\&1\ J (£) 

.iLoiSI ^1\ U 


(^ ^ 0^ < **\ J3I 0^3-***-^) : «/*! 6»>VI J (®) 

FeCl 3 + 3NH 4 SCN ^ Fe(SCN) 3 + 3NH 4 C1 

J jLsASI (j_j] (_5^c. (Ill) -ycJI AjjjK Jy£jj 'i^L j jjjLi ^Caj ( f ) 

AjLad! (_5^C. ^jjjj-a^i AjjjK Jy£jj a^ljj ^yjLi ^Caj ( L»> ) 

: <^U 2 i Jciialb JAwJi j-a tesi\ J*i jSji j| (n) 

FeCl 3 + 3NH 4 SCN ^ Fe(SCN) 3 + 3NH 4 C1 

(Jx-liSil ^»j_ljj-aVl CLily-ui Jjj ,3-a ad j 4_xa£ 4il_Ja! jLLi La ? 4j £)t jjVi LljIj £^$jL3 A,»,j,i.^i t_ii£lj 

? (jjLLI 

(•rois^) S0 3(g) ^ S0 2(g) + >/2 0 2(g) , AH = + ve : ^ 0JS-J1 Jctiall J (V) 

aldl ^yij 4_iA? A- 4 ? __$*!! (ja jj! (jyj 
_ojl ^p>JI 4_^j.S . L» , >.'1 ojLj) ( \ ) 


PCl 5(g) - m }ft> + ar ^ • (*) 

(*V J 3 I jyxa) ? Ai&lilall jljjl Cl lVj-a La ( f ) 

? (_Jc-lili]l (_ 3 -a 4 Vi\ ill JjliJI ClA/j-a La ( ^ ) 

(*V J 3 I j>oa) ? JaiCa]! adjy jLjy <djjui (CAlc-l Vi .all ^Ijjll) 4Jdtd ^^S^la (_j-a (_£? ( _^.) 

? JaiCall (jLdiil -iLjj 1 Sj^ui (CAlc-l VI .all ^l^ill) 4_Llx-all (_j-a (_£ I ( i ) 

; ^Lill ,jj)la]l ^Uaiil (jya.jj.ligJ I JySjj 4 _ijVI djdill jya jyij (JS jjjy *— LS 1X1 (^) 

H ?r „ 2 + CO,^ ^ H 9 O r „x + CCL, ; AH = 41.1 KJ 


l 2 w (g) 


_ a.La]l jLiy (_^a AjJ>-a]l 4ilCal ( ) 

.e j' J^' Xa. jJ (_y aiL ( i ) 
( * *\ 1 J 3 I I I < * V (j lj (j I I ) 


-iLuiS! (^jjL) Jjlc- (j-a AjJ)-a]l 4iL-bl (?) 

_J)liLa. (J-alc- 4iLiaJ ( _jj>) 
,p.lc.^]l f -v>^ (> ) 


4_y-aS ^ >> ij!i Cll jj>J -nW L_^aLa]l 4_i^jiaSI 4 Ll )-a A" 4 _Ll*-Ll 4 _jLS (j-L 4 ^ jj ( ^ * ) 

(_^aLa a A-Lj (_jjjJLi]l (jdjlLi-aJI Cll!^lc -1 VL\I 4 L 4 i-a\ ill t _ 5 ic. JajjASI 

?ejl jaJ] 


dr5y*>^ 




Heat + CaC0 3 
CaCCX,^ 


) > CaO (s) + C0 2(g) ( t ) 

CaO fs) + C0 2( } + Heat ( ^ ) 


^jl^jlllj ClAlc-l Vi.all ^c} ^_jCsj ? ojljusJI 4_^jC Cl i»4 j 11] i (JjjLmll (JIjjuJI ^k |jj ^ 

-( ju»ku jl clcjj 

C0 2 (^) CaO(^) CaC0 3 ( f ) 

2CO (g) + 0 2(g) ^ 2C0 2(g) + Heat : u^' ^ ^ <>^1 § p t) 

j! ocLjJ) jlill ijjx-lili]! (j-« ^lillll (C0 2 ) cLH-J-^ Cj^uiSI ^11 jLc. JySjli oiluj ^ Clue. j II] 

; 4uc.^)ll ol& Cjja-vM 44illl]l (_J-aljaJI 

0 2 (g) (jt) “j'j^'^J^(^) Jai^Call ( 1 ) 

• )-»» xC-»U 0CI4J4 J&liLlI ^!jy *— ijjui 44^. ^llll 1^, >«1^» AH (Jc-lilll l ^k jj p 

H 2(g) + ^(g) ^ 2HI (g) 


Jy^jlil! ^ jjill! <_>« jlllll 4-u.iullj ^Ull J&lilll ^k Igllinlaj jSi i 4 jlj'il Cu jl olc-ls j£il |jj] p i ) 

2S0 2(g) + 0 2(g) ^ 2S0 3(g) ; AH = - ve ij\j^A\ 4 Jai^ll j 

? J&lisil V 2 0 5 (Jli-a jlibi. (J-alc- 4il_Cal juil La 


; ojl^aJl 4_^jC Scljj i^Ka'ill 4 _uju olljJ) ^iijlu 4ulAI dAlc-lilill (_£ i ^ 1X1 p 

NO (g) — 1 / 2 N 2(g) + V40 2(g) ; AH = - ve ( t ) 
S0 3 ( g ) ^ S0 2(g) + V40 2(gJ ; AH = + ve (t^) 
N 2 H 4(g) - N 2(g) + 2H 2(g) ; AH=-ve(^) 


N 2(g ) + 2H 2(g) 


0 ' J 3 I j<w) 


? hi\ji\ aIiUaIi oijsu iju (n) 


CH 3 COOH (aq) + C 2 H 5 OH (aq) 


CH 3 COOC 2 H 5(aq) + H 2 O w 


_ a-Lall (j-a 4jjLla] Cic- ( 1 ) 

_J)Sj-all iLljjjill (_jlaA2k (_j-a Cll ^uSJ AiLjal Ale. ( ) 




lj_^Lil)t Jju_52^ol 


JfcliSXl l*jj 4 Ai 3 C (■ ‘U.oi o jA Llaj djjjiSjj.llgJ! (jliA2k ^-a ^jUulc-Lall (_^a 0.48 g (J^-Lal J^jatlml p ) 







[Mg = 24] 


Mg (s) + 2HCl (aq) > MgCl 2 + H 2(g) 

mol/S (Jc-lii]! lAA Jla-a L- U«s.l 


N 2 0 4(g) ^ 2N0 2(g) : at 25°C JsUaii ^ ^ E3 (t) 

0.0032 mol/L = [N0 2 ] ‘ 0.213 mol/L = [N 2 0 4 ] u' ^ , j£j2l! ^ Ua^ 

(4.8xl0’ 5 ) 


H 2(g) + I 2(g) ^ 2HI (g) : OLPVl £& (r) 

; l_l_ijjj]I ic. A , ic. A_iAjJj Aj_J! CjIJj—jSjj (jl CA-aIc- IaI 

(0.7815 - 0.1105 - 0.1105) mol/L 

(50) 


15.75 3 * Cl 2(g) + PCl 3(g) ^ PCl 5(g) : JUI u'j^l ^ W (*) 
Jh £ jj L -a -ui a . 1 c (0.84 - 0.3) mol/L t_A-ii jjLu>ji]l ajjjK dJliij j^iill ^ J£ jj £ jjj 

(\ \ jlS jyn*) Ajjj]£ (j^aU 

(3.969) 

(Wot > ; ^JUJI ^£* 1 \ J&lilil 458°c 43 c. O'Jftl ^ ^ (S (®) 

^2(g) + ^2(g) ^ 2 ^(g) 

C5 _k- ( HI U^=x jjA-i^Jl A_iAjj — H 2 — I? ) L)-* till ^1-3 tlillS I il 

(1.5xl0“ 2 - 4.6xl0“ 3 - l.OxlO -3 mol/L) ijtfl 


(48.9) 


(Wotfj^) : dT 1 ^ 4 SjljA. lie. ^IJjVI CajUU E3 0) 

H 2 ( g) + I 2 ( g) ^ 2HI (g) K c = 67 at 850°C 

H 2 ( g) + 12(g) ^ 2HI <g) K c - 50 at 448°C 

.aHjL^I ju >41 £-a ? SjljaJl Q^aLa ^1 JjUa JclLUl Ja 


Ia^J £)I^)jVI CAJU ‘ > » ; ' t4 ii»a ojlj_a. 4_^jA Ale- Aj_JI (_j-a lmol £- a " O'® (J^- 0 Ill's (V) 

(jljlVI A ic. 'I j Aj_JI (_j-a (j-a 4_ALla]l 4 l-a£]l j t XL I -1 ) l'sll f -> ss (jLl L-aic- a <_J_C-Lallil 

0.2mol 


N 2(g) + 3H 2(g) 


2NH 3(g) : u' jj' lie. (A) 


piMWJ 

81 


2016 






^LuojlSJI jljjUl J f oJUJU 

0.6 mol ‘ ot? 0.2 mol ‘ u^- 0.6 mol cs-ie l s 0.5 L 

.(Jc-Ujll 1-lgJ (jl jiiVI CluLi L_LuiaJ 4 jOLuij 


N 2(g) + 20 2(g) ^ 2N0 2(g) : <^31 J^UUl (K p ) uUMI cJi v-»l (') 

j ijjll (^ic. (Nt - O 2 — NO 2 ) c> <-&l (0.2 — 1 — 2 atm) ^ j=2' ■!=» 

(NO ^syx3 < NO - ^ - J3I , \ €. — i3 — (jlj jy^° < N£ - ^ jligJI < N * jlj jyOJs < *1 jtj jyxo) 

( 20 ) 


; ^Lill ^gjql^Jt \\ (J&liiU (jljjLH t— utij ^LaiS L_Lul2kl |jjj] « ) 

N 2(g) + 3H 2(g) ^ 2NH 3(g) 

400°C Ale. (jlJpLM 4 JL 2 . .lie. (^cil^jllj ilAtel Vi-all) 4jJj!LaI! ol^al! (jL Laic- 

[ 0.28 mol/L = jJUiill ‘ 0.8 mol/L = ‘1.2 mol/L = ^ 


: ^Ull Jelisii Kp aljwi ^ § (U ) 

N 2 (g ) + 3H 2(g) — 2NH 3(g) , AH = -92 kJ 

j£ol jA 4 ( 0.6 atm 4 NH 3 ‘7.1 atm = H 2 ‘ 2.3 atm = N 2 )y r A c - 1 ' ‘->A£ 

(\ * J 5 1 J ^o) Kp ^ ^liall Jj1*j1I 

(\i - 13 - J$! j<lo < \r J<)l J^) • | L^talll £jlj Ojjj lJuSj 

(4.37*1 0‘ 4 ) 

: <^ta JpU 211 K p Oljttl ^ i 0 Y ) 

N 2 (g ) +3H 2(g) — 2NH 3(g) , AH = -92kJ 

f2i ‘u l ^ ( 6 atm = NH 3 ‘ 1 atm = H 2 ‘ 0.6 atm = N 2 )cs^ t - 1 ' j02! 1> tiul£ lol 

(NV J 5 1 ybjSlI) Jc-liill ^^Kll Jai*i»ll 

(4. 37*1 O' 4 ) 


: 4> J* Jjl* | 

4_i}& (^g-lc La& 1.1^4 ,N l.wll (_j-a ^jnl‘6 £-a 4 lii-all tAljjlSjjAlgJ! "ojfij Jc-lij ^1) 

4<^\ -a'i-a <iL-a 4jtla9 4_L& ^glc j -Nj-^ a0l^)j 


< Nr J 5 I jvojz < N N J 3 I jvsl* < •'N J 5 1 jvojs < *A jL jy^) .<jui£*j)M djUc-lilllj ^aUl! CIj Lie till I (Y) 

(NO - (3 - jyxa < NO - ^ - J 3 I jb>-JI < Ni jlj « N£ - ^ - J^l j^a < Nr J 3 I jya& 

( N 0 - ^ - J3I jO-a) Kp — K c (^“) 


: 2Ly»jjJ( jLcI^aJI jawi j ^ ^o^lla ..)! ^LolaJI j$J Lo 
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(\1 Jst « \£ J3I j*xa ‘ \Y cb! jl^s-XI < 'Y 6tj jiojs < \V J3I jb^XI < *A J3! jxxo) .XiiLiij] 0 ) 

(U^jo) .^laj 2 ; JJ ^ (Y) 


: L$j ^9>« LUt <Ujaj ^j-il ^ | 

.4 di^lc-lij 4_ijjjVl ClibS^j-aJ! l1lAc.Uj (ji ) 

.4 lml£x jl JlXlc-lij JllV j-^ll \l (jJaLaX'j/l JlXlc-laj (jl (Y^ 

.(Jc-liHI (J-la-a dl^lc-liia]! ^ixui 4 ~\1 uu jjjlji (Y*^ 
4_ul_l/uSJI XXXII Xllifa £-a ((_Xliu]l (J.l*-a ^j-ic- 4_lc.lilLa]l jljXI JySijJ jjjij) 4 I'fcll (Jjl 3 (j_jllii 1X1 (t) 

(\0 — ^ — (Jgl jyaja c * V J5I j<ho) ,^— L - i '- 

(Y 0 - ^ - J 3 | jta^JI , )Y J5I ^AjSlI < *1 J3! j&a) .ujt* Jc-laj 4 £.j^i Ojl^l jjj! j| £Q ( 0 ) 


: jj|j L ^il\ JX^jJ! fjA U Qjj 

(\o ^>^3 < u ^>= 0 ) .(uj 1 * cs^^! J&Xi) ^ux]! jl jivi £Q 0 ) 

-( _jjU-«u£JI (Jc-lilSI (4 £.jjui) <J.l*-a CO (^) 

( ^ 0 — ^ — 1J3 1 U I I < \ £■ — ^ — (j IS O ^ 1 < N N (j IS j^ 5 -o < * A IS jyd-A ) 

: g^j QH 

(*V jts jl^jXI) ^ lil^VI j ul-iVi lie. Joi-Jail eJuj jjJ ) 

(.“\ j|j jyojz) .AjjXu^I djle-lili]! jliaJl jiii (Y) 

(*V jlS _4£-ll^al) ^ a jliaJI (J-alj*JI 4 jaaS (V) 

.4^l£*jVI JlXlelij]l jljjl Jlulii 4_ba&l (t ) 

• (^' jJja^XI (c->) plXl ( f ) ; ,_^a J£ ^ f-JsSoW (®) 


: <LJLlJ! J1)VL>JI utJbu lila t&jjllf Jl) VjLalb ^95 

A Jill jlii (J jla^a ^gJI Aj^)_j]S (JjX-a 4iLjal ^11 

(•*1 J^lybjSlI) > '< i q-s <a \ l 4ljjK jjA^SI (_> aaa. ^ jjAac Ull ^ lajjJj ^>3 (Y) 

JjUU_ui Jjj (Jj Xxa ( _ s — II LliJjJ-j J1 i_aU] 1 ^)i_j-paS/l III '*i l.wll J_lj^l£ Cj \~vxa 4^1 Jol |J| 

(\V jtj jyOM < *A J3I jvxe 1 *V jlj J)Om) .UJ^' ^i^ C ' 


(U ^03 J 5 i J^a < J 3 I ^AjSlI) .LHtJJ^' ^ C5^- ( J ) 

^Aj^jjIiIIj jX ^-a " jit (Jc-lil 

_4j_kia]l JU-aj^)J LS^" ^J jj^alill ^Xlsl p^JaJI JajXu (*l) 


: J£Li Ls 


(“\A jtS j>iaa) 

.^gjUXl .Ia».Jall (Y) (.OjlS^ia) 

XXI Jj^lXI E3 (i) (-V Jjl jvx a) 

-( jJ)lLa]l ^Uaill p J 

_^lXa]l pLail jXj }-»» j.^~> |X] (Y - ) 

d£>j^ 

m 

2016 £U^3\3XJ®* J ' 









(\Y jt$ jy^) 

jUu£]l (jljiVI EQ 0) 


EQ (®) 

(•1 jlj jyOJ!,) 

JW\ J*i ujte EQ (A) 

(•1 jlj jyO*) 

. JlxajSJI (Jc-lilll J^*-a 1 X 1 (V) 


Kp u'JV'^O *) 


K c u'JV'^(^) 


^JajuiLaJI till!) JpJI ^ Y Y ^ 

WJI) 

Jalblill 4 iUa 0 ] ( Y Y ) 

(\r ji 3 s**) 

. jlisJ! JlaJI [XI t) 

(YY Jj! jvxa) 

.JSjjIO jlSJftlS EQ pf) 


: j><o JS jUaZ> b £w 9>5 

.jlAaJI ^Ijaojuil ClALi-a 

(•v J 3 S jio^Jl) bOlc.lij]l Jc. jj! (Y) 


: >_«;■> fl (jLj £-0 <LaLLt! LjMc-LilJI ^Lsl (^) »_i j->3 A-^jISjuV) LliMcLalJI ^lol (£) *_J> 

(uji 5 >«) NaOFi (aq) + HCl (aq) = NaCl (aq) + H 2 0 ^ EQ ( f ) 

2 AgN 0 3(aq) + BaCl 2 ( aq ) = 2 AgCl (s) + Ba(N 0 3 ) 2(aq) EQ (uj) 
(Uuis jv«) 2 Cu(N 0 3 ) 2(s) = 2 CuO (s) + 4 N 0 2(g) + 0 2(g) EQ (^) 


H 2 0 (g) + CO ( Jjp H 2(g) + C0 2(g) J&- <j EQ ( i ) 


(M jlj j*lo) 

CH 3 COOH (aq) +C 2 H 5 OH (aq) = CH 3 COOC 2 H 5(aq) + H 2 O (0 (> ) 
FeCl 3(aq) + 3NH 4 SCN (aq) = Fe(SCN) 3(aq) + 3NH 4 Cl (aq) (j) 



: 4x^Ha Sl*..>l 

a XuLLajSJI 4J^l*-a]l dulS iZaj^a OA^ O'A^' t — (J'Ol (j^jliJI QJ ^ j 


(\r j 3 ] O'J^' ^tia-uall (jjl&) i_u£l £ t Vjt AJlalt AJjIxaJ) (jj 

HCl(g) + 0 2(g) ^ Cl 2(g) + H 2 0 (g) 


(W J 5 ! jstia) 


: AjjVi djlC'Uill (K c ) o'JW uiisi EQ (t) 

co (g)+ H 2 o (g) ^co 2 (g)+ H 2(g) (o 

4NH 3 (g) + 30 2(g) ^ 2N 2(g) + 6H 2 0 (f) (^) 


: juii (^liuvt jpiim <ji jsvi ^ <jjti jisi jp (r) 

Cu °(s) + H 2(g) ^ Cu (S ) + H 2 0 (g) 

ijjJLuil (jl Cliiai.jl3 v mic-La]! (j-a 2 g <*--a (jjlu^)^! 4_iIUa CljjJ 

4 _ilUa]| ^jiLta La 3.5 min JLill Jj 2 min (jJLLuil bi JjjM J ^j^mic-LO 

(u - c - j 5 l ui^3-Ji) ?Jc.Uj 3I <J^*-a «Au J] <_Jj JjVl J 
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LJgjUl jlj—JUl 


i^JgjAJI jlj-JUl tUUl-3. | 3 _JLc aJLISJI J_ao jg_jLo » "ii m;h'i 


: ajjuJgjjL£J\JI (JjJLlqJI 






(j_P ( 3 j— jLclJI 3 I i ftla)L*jO ^I^-q 

(S^pJI 3 I ikU-U) L^jIj 3 -)I 4Sy> 


0 I 1 J 336 JI V 


(3 j_&$Jl jLclil 1 ^j1j3^ *q.q 3 I i ^IaILpco J -^033 ^^ 3 — 0 

by* 3 ! i&U-o OIJ 3 -J ^ 3^3 ^JlsJ 


4jL52jO Gtl^jiSJl 


(Jj (j—O (J-tS— O 9-yJ^ d^Alj) jjbJI io L) ja£ I 3-0 

.Lfl-^xb Mx -033 jLiil 3^0533 (O Ij 5^1 

: 4.ULq1 

• pUJ (3 jL>3 4c?c-»j?c^ £31(^11 (JuJLc>t-o (\) 
[AgCl - Ag 2 Cr0 4 - Ca 3 (P0 4 ) 2 ] : Jio 
.4 Ax 3£>AJ1 j«bUj>3H JuJlotjo (V) 
[CH 3 COOH] dJUJI (ja^> : Jio 
.4.0jCgjiAJl 0 IJ 3 I 5 JI J-JLo^Q (V) 
[NH 4 OH] a— : Jio 


4J53 OLoJs^SJI 


Jjo$ 33 (Ob^l (Jl L^sUjjjT- g*Ap- lilSLoii) iotj 0 I 3/1 

.b^s jLdl 

: aiiol 

.sill tj Jb^ill iolj ^iloVI J-Jt»jO (\) 
[NaCl - K 2 S0 4 ] : Jlo 
.dj^UI Ob^loil J-Jl«jo (V) 
[NaOH - KOH - Ba(OH) 2 ] : Jio 
.dj^aJI ibjLSttl JxJlooO (V) 

[HBr - HI - HC10 4 - HC1 - H 2 S0 4 - HN0 3 ] : Ji= 


ijjjiS Jio LsLoj lillo 4jiL-a 3l^a j a . *«j >y 1 .“tl ,<^l( 
.AJLuJIj 4_ia.j-o]l Igjljjji JKVu o.Lo]I Igjbjj Aic. 

jLiii] Jx^ajll oii^. o 3& Jlla-a jjC 

.^jSLjjHujjjjSLW! t_ i.wlt (_£jib -LJLuJIj 4_xa-j-J! IgjLjji JafijJ I§C 

,'a jL. ClAijj! -LijjjVl CbLil^ol tlll-uja. J jVi 4 _iLo& ♦ H a A^r 

l <L<Al —II wb LS jL I (?) 

JjJiJI yfl "^>ail)" t^Sill iLJSJI Jajv>$ Jjj 3 IS gj^>» Aj>>uj 

: 2LJaa.MII : £>f>JaiJf 

.JjjJLaJI US ^^3 Jg — =4 V ^U-sxaII L)J^~ JJ <3 -1$ 31 ijjjlS jl_*J i^s ~ (J j yi~sl 

yjj-iJI ^^-3 (jlLliJI ^g. lill 

aliaLmlj 

: ^1 ?:?..>y( 

ClLjj! ^jic- V (jJjia-LI (j-a !-l£ 













(^LuqjlSJI uljJUI. 


Jl ^ j)l>a j>jLi jjl 

: 4_Ja>3Uf : Cilj-JaihJI 

jg \1 (_pa_Aa. £-a e.'i jaJ ^Lla^a]! jCaJ (jCa aa.) La\ <_S J ^j^Skl! (_li k«ajj]! _j Cia.1 ^ ) 

.tiLlaJI (j^i-a^ £A 4lial_i. oa-LCa! 1 <ain 1 Ag b (J£ JjjSjj (blliibl (_paA2kj 4idjj_j]£jj.llgJ! 

0.1 mol/L 

(_pa aa* i 9 iS-Vn ^b i^ 3 a]I eel Cal eC b jjl jj V ; (jabLuJI (■ ‘19 'n (Y^ 

cdikJl (j^i. i ■rvii cb jj l^ijj 0.001 mol/L <^1 £ 0.01 mol/L 

: ^1 v:v..»yi 

aLa]l J (jjijj CH3COOH blliiJI (_paA2wj tHCl bi) jjlSjjAlgJ! (jAXAa. (J!La <xaAL.i.u]' dlbS^a]! ^ j 

.<■ b» .>1 (jjlj ^jCixj biilibl (jCaAa. (jjlj LaiiJ ilalj UjIj bJjjjKjj-lj^JI (_paAa. (jjlii (Y) 

? cJlfi- . . . (JLiaalb bLlaJl Ja**. £jLj Jbja ULj (Jbiaolb C«^ V 

j_ic. bLiiibl (j>» .a-v 1 .am t CjLjjI ^gJ] 4_jUuJ)a». J j Vi'i ^gJLllbj (jjlCill bLj^l£jjAigJ! jj^-a-s (jV 

.<■ 9j9Vi\b l^jjlj cbjj (jjbj (jiaAaJ] (j-a ClsljjJ)ak b3U& ^glblbj (jalall 

(K a ) l-§jb Club IgJjii (j^aalli] laJJ lajj bijbj 4qj» k>>\! (j^aLa^S/l L-Ujj 

.4 9 1» k^all ^j>»' ^-\VI a*jJ jjb]| Club (juu ^gllli]! (JjCaJlj 


(K a ) J>jbjl Cbala 

1.7 

K 10“ 2 


xKT 4 

5.1 

k 10" 4 

1 . 8 . 

>< 10“ 5 

4.4: 

x 10“ 7 

5.8 x 10Ji 1 


<Lijjj>JI AjLm^ H 

h 2 so 3 

HF 

HNQ 2 

CH 3 COOH 

h 2 co 3 

H3B03 


1 ( ^QaUI 

(jCaAa. 

cLj^laj^Ai^JI jj^aAik 
Jjjjlnll (_paAa. 
(b\5j 1 ') bliliJI j_paAa. 

dujJ j £]l (_paA2>. 
djj^lll (jiaASk 


(JattS ^bUa^U JjJlpJI) 


: H 3 0 + CoLqjqJI jgJgiiJI) pgjJgjajLmJI jgjl 


? clis- . . . bjib AajUII I gljK a (Jl (jjb (jA 0 jU11 (OJJJJ^') U,«' V 

Jaijjjj aba]l Cl il C-a.i (jj^kkM^i aj Jc. Cj^jaSI dlUjjli£l^l ^ jj ^gJJ L. v*i>'n 


HC1 + H 2 0 


[h,o + ] + cr 


4 ]ij k mI Vi 4jajl^)J p.La]l 


• ^ 

CLib I jj! J\ AJjUa ja C- Cjbjja. Jj^j 4 j ‘ aC. | 



^UJI Jjbll 


4JjIja]I jjc- CllUjJ>aJ! (_^a cJbda a-J>2k 4 jbc. 

4ia*dall dlllnljjjSlVi J C-iCaJj j CllU jj! ^gJ! 

j _gJj AJjIjaII j-JC- CllLjjJjakJI (Jj^l) 4 jbc. 

L^all dilli] j jaSiV 1 J CLiCajj dibjji 


CH 3 COOH + h 2 o ^ 

CH 3 COO“ + h 3 o + 

HC1 + FLO > h 3 o + + cr 

aiiof 


dryj*^ 









? cJAs> . . . 4 jja1I I JaIIxa (J& AJjSi) J*a Jjjjkl v 

.AjjllLa jjc. C1)UjJ> 2». (_lc. IgJjll^a (_£jlaCi V ^liilljj (jju]l Lalu \g hlba^a Ajjlll dllll] j jj£ 1V I (jV 
<? ^SS- . . . ^aSfl AjLxdall ClLIbjjjSJyi JaILxa ^Js> AJoill Jx2 ^jjjli JjjJaj 
.AjjllLa jjc. ClsUuJ)^ ^gjc. IgljlA-a ^jJHILjj (jjllill Lalii jjc. \g Ijll ^.a Aujlll dlllil j jj£1V I (ji 

mol/L (C) Jh^j^'j (a) u^' j' tHiill L=>.ja t> ^1888 ^ ■iSlaiiml j A3j 

.A 9 1» >>»\l tllljjljjjSlyi (JJl^-al 


: aiLnluil jgJli) uliJI 

V HA 4_j t >il^paVI AJixu_i^a (jjjj^jbl b U)» >>» 1 >>»<>•*> (_j-a Ia^Ij V_j-« UuaI (j! (jla^jiu 

; AHje-all Ixul Ajli]J>a* (j-a AAc- i-^Ka’n ^Lall ^ AJuIa] -dc- 

HA ^ H + + A” 

aJUs-1 P 3 : jli jjlall p\M\ La Jc. aISII J*i jjlla j -ukh 

K = [HJ[A 1 
[HA] 

Ajliv Auc. Ajulu-all jjc. (jlsuusJI ClllluJ^j A^Cilill CllUjjVl (j-a (JS CllljjjSjJ [HA] 4 [A ] 4 [H + ] L&-aJ Cn-\ 

.(jAa/uaJI tilfiaj ji (jjb Club jA j (K a ) u'j^l 
; (jj^j j_jl JjjVI Ai»A (JjLs-all (_^-a j!il (A) c5^ U-AjAI •AS [HA] 1 1)» >>»ll (jlxaaJI (j-a Ia^Ij Vj-a jjl 1 u>i^)l3l lili 

A^Sila]! ClA_9-all AAc- 


K a = 


i-sKa^l ,Jj 3 4 iK 1 I CuVj-aJI A Ac. 


■ = A_^jA 


AAx-j (Jj^a (1 — a) = [HA] £y* A_SSalLa]l JJC. dlVj-all AAC- jjj£u J^a ($) AfLSLalall dlVj-all AAC- dul£ I ill 

Jj- (a) = [A'] 4 [H + ] c> <_£ c^yA\ 


CuV 9 -all A Ac. 

(V)jflb^l = (C "> ^ A' ^ 

: cgA (mol/L) u 1 j^' ^ a' j^l' ^1 jjSjl 
H + + A” 


p (l-g) _ j_ 
V _ V 


A lie- j 1 ,,g 11 oAj (_j_£-aj Cl 


[f] [f] 

_»-a (j_9_Sj (q) (jjLjll A—i.jA jli AAut—Call d ll Ci il j^pSlVI A „11 ~s 3j 

; AJlil*JI ^Ju-salj A2 J ^11 (_5jLoU IAjUlIc-I (jS-aJ (1 — (x) A-aJill (jli 


•dxyj^ 








K, = 


_ [f] If] _ a 2 


til V 


4_ai 3 (J kl\) i 1 l^VlII jljjJ (q[) (jjLi^l 4^ jJ (jli Ailiill ojl^pJI 4^^.} JUC- 4ji AiLuJI 4J!)l*JI jya li-s^lj 

1a^ oj t » ..o (jjSj ((x) (jjiii]l 4^ jJ (jli A k i» .>»\l i" jlliJj 4JI2 . (_5^j 4 (<jjIj K 

K = — 
a V 

.'. K = a 2 . C„ Or .'. a = : 4-^' j^' 4- u4^ 44 4 » u - ^ ' uj^j 

V C a " 

A gig Vi (q) (jjlLlI jjJ-J ^ 4Ji!il*JI jjJJLl ^A j ‘ 1 isVlN >H»*. -«l jj <l« « A_i!ilaJI oi& i— 

«4jjIj K a ‘LaaS (JJaal 1 flji'\*iH SjLjj JlJjj ((x) (jj4l 4 aJ^ c4 SjIjaI! 4aJ-* Cjjjj ■ijC' Aji» ;lg la ^r jJjjj j 
(jmS * Jtj .. a 4j j cjJlj (Ca j44 4) 1 fo^ l J'j La& 4 


*. [ (3) JLia ♦ 

OUc- .. 25°C ^jc. (HCN) 44> o-* 0.1 mol/L J4^ 4 4 

7.2 x 10' 10 = (K a ) jl jSVI 4 jL ! 


HCN (aq) + H 2 O w 


^ 3 ^(aq) + CN (aq) 


[ k 7 |7.2xl®“ 10 


= 8.5x10“ 


djl—o!ll 


: ri oi onJ I |_p» oiiii pg_jLjgj 3 jLdiJI jg_il j_iSjj ljLuu 

; <U.il*-aJI L- li^ c.La]l (_gi (C a ) °J)44 •• 44-^' (J^-a**. (JlLa i 11» .>» (_pa-aa. i/KVl 1 La-iic- 


CH 3 COOH (aq) + H 2 O (0 

_ (l-g) i 


CH 3 COO (aq) + H 3 0 (aq) 


[CH 3 COO“] [H 3 0 + ] Tjr , ....... , ,....„ . ,. 

^ 2 Jc-lilll 1^4 tilSaJI t_ulj jli 

[CH 3 COOH] 

CllLjjj! (j-a jl«LLa (_5jl_mJ [CH 3 COO ] l ^2'lV]l CllljjjS (ja La ^jljlia jjli A'k )\ ..ill <]^la-a]l (jaj 

[H 3 0 + ] = [CH 3 COO“] : J 4 .. [H 3 0 + ] ^jj^I 


K. = 


[H.O + ] 2 

[CH.COOH] 


; (jl CluLi (j4 


(iLlLLJI jjli (iUi cj-^J .. 'OLaAl j4aj l^i. jljiLa ((x) (jli ( 1)» .>a (jiaAiJI V* 

: u' 4V' (4 Lp=y_?*^4j .. (C) 4-^^' 44^ 1 lP=^. j£, jl = (C a — a) u' 4V' 


. K = [H 3 o + ] 2 


.-. [H 3 o + ] = 









; ri niohll t rlgrill J iiii«=.gj-iirtill jg_j| JjlSjj ■ il nn 


.0 ^■<,'■<11 jtXrf^jLH f 

u> ^uii j^k^i Ji ik&s j&t jii! ; 


.4ib*_da]l g)>»l \l jjjl Jib 4ju*_da]l it I jSl! (JujjSjjAiJI jjjl Jy£ ji t- )1 >m*\ jSLaJ 

• ^Jbll jjlbll J&lill! d ih ) plkl L_llAi bsAic- j 4jL*dall j/» ^ji 1 dill jli <# JliLall JjU M 


+ h 2 o (0 


NH 4(aq) + OH (aq) 


p (l-g) _ j_ 
V — V 


K b = 


[NH 4 ] [OH - ] 
[NHJ 


; (j! . W l° l [OH ] 4 [NH 4 + J (j- 4 (j- 4 Aa^lj Jj-a <jJjfb AkLuJI jjbll 4Ll*-a (jJfij 


K b = 


[OH] 2 

[NH,] 


Lii^aSn jkijj jl_9 jljj^M Aic-j til ^q'l ) 4_L<s 1.1^. bb_k Ip (jl_3 Ia^. ..o jALuoII tiKs'l dub jS? Ijlajj 

(C b ) *jL&I Id Ij-Vl L5 jl-y [NH 3 ] Ldl4l 


K b = 


[OH - ] 2 


•• [OH"] = JC b x K b 


! ► | (4) ULia&y j 

j die. (HCN) j-* 0.1 mol/L J>k* gk ik^jj-ksJ' djUjji ju £ jj t -um^ l 

7.2 x 10 10 = (K a ) u' j3VI dub jb Lk .. 25°C ! 

I l 


~H 3 0 + ] = ^K a .C a = V 0.1x7.2xl0“ 10 = 8.5 xlO -6 mol/L 


ojI—dUI 


! ► | (5) \JLio | 

; .. 25°C o jl jjs. 4j*.jA Aic. bLLaJI jAia*. jjs Q.l mol/L Jjkm ^ jjjl jj£ jj AAma .1 


1.8 X 10’ 5 (jdLAaJI IaJ <jl jjVI dub jb Uk 


djl—o!ll 


H 3 0 + ~ - 


= v0.lxl.8xl0 -5 = 1.342 xio -3 Molar 


> [ (6) ULAu ?,}) | 

1.8 X 10’ 5 blikJI jAxus. <jjb dub .. tiilkJl jAi^js. j* Q.l mol/L <k^ dub b» J 


/k7 1.8 xio -5 


djl—o!ll 


= 0.0134 mol 


c tryj^y 







J j U a C5 __a 3 % lS j' — di 


(jj a.! i lla iJb (_£j JaC (_pa A2 

o-^ 2 ^ '-^ (K a ) <J^' dajLi t -r- 


-^ f (7) lILlo t,}J ^ 

c^V . i 5 Cli jl£ lil 

.1)^,1 0.1 mol/L * J y£>i : 


K = a 2 .C = (0.03) 2 x 0.2 = 1.8xl0“ 4 


Oil o!ll 


: slaJI ujU [gjg 

; ^Lill jljjVL <jj\j (jc. ... jLp]l J^£ajj <■ aj» .>i CluIjjj£Jj p.L«JI 


2H 2 0( £ ) 


h 2 o ( ,) 


^3^(aq) + OH (aq) 


• AiLuJI <i.da-a]l 4_jLi£ (jfLaj JsLLuiiiilj 


H (aq) + OH (aq) 


K c = [H + ] [OH - ] = 10" 14 : ^ u'j^VI ^ & ^uj 

j!aL«s j na i jjLloSI jjc a-La]! Jy£jj j_jl J) jVI dulii VaiS (_^a ^ .>>3 1 Lafi jSLj V aLal! ^ya ^jjUL La ^jljlLa •.• 

3 lLljIj j na j (jjLLLSI jjc. aLall jj£jj (jLa&j .Aaj 4_iiLi]l Al!ilaJI (JjjLuJI jna'ill (Jjjj ^ (j^J ‘ L " v'* 

ciulii 


K w = 


[10 7 ] [10 7 ] = 10 -14 
[H 0 0] 


^_yc- (Jj‘i >«.a\l \£,W (jV | ^ . . . (jj. t A. di . i l jLiC- ijlc- jjjLUI JjbuLa ^Lall (jl CLn^j 

^jc. J jLola 3I LC ^ LljLuuj 4 jlJ3ja j v\I 

K w = [10 -7 ] [10 -7 ] = 10 -14 :cP^j 


, • (KwVUU ^Vl f 

! && C> O^ 1 -^ &«' ! 

I I 


ijj_ji j-jSjj J-3 (jj-jl j-^jj aI j lij-s dipLi jl^-La 3 _a j 10 14 mol/L : L-^-ixt (jjL-uu -• 

.^^i.^1 Jy£jj ^ijx^a (j£usl Ji^.1 JySijj e_a^)c. Ijjj jlL<La]l (j-uiL (J.u«£ 

« pH Value f 

\ clfc' (10 (J^LuibU) cJLaJt ^jlc. jll\ * ; 

! A^uLaII JoILxaII AjAC' 1^11 ji <Lu 3 javM (jf- j m*iU ujluii * ! 

pH = - log [H + ] = - log [H 3 0 + ] : LgJ SL^byi 

(- lOg) CS-«J (p) UlJ2. J dip. 

; ^Jj-sal) l^jli 4l^la-a]! o^J l_JLuJI .A^Lj a-Lai] (Ja^iLsJ! 4j^la-a] 1 la •yj 1 jjj 

- log [K w ] = (- log [H + ]) + (- log [OH ]) 

- log 10" 14 = (- log 10" 7 ) + (- log 10" 7 ) 

<Ijlla-a]l (jli (p) (— log) A-ajkll (JIAiLuiLj 

pK w = pH + pOH = 14 
14 = 7 + 7 


dryj^ 







^jjLlqjlSJI ulpUlJ ( CiJUJI y-iLUl J 



pOH 

pH 




7 t> 

7 c> <3' 

C5 JkCaA=. 



7 ,_>a Jai 

7 L> j4' 

(_5jc.11 



7 cSj^-'y 

7 csj^ay 

(Jcl*lLa 



4jJL£-UJI 




4-cxXob>JI 


pH >7 


1 


pH <7 


14 


1 S 9 IS 




Zero 


pK\ V = pH + pOH = 14 


*. f (8) ULLo t, )J ♦ 

(0.1 mol/L) lA JjjSjj AluiSjjAiA (_jA J 4 q i» oAx-U (j-ilii ^—Cajj 4 4_]^la-a]l 


N^bcg) + H 2 0 (f) 


NH^aq) + OH (aq) 


; <_ ? L La l_xuls.I i X 10 = (Kjj) Social! (jjLi CLlSj t oCc-lill (jj\j 4^j.i (q[) CliilSj 

(JjjaiSjjAigJ! (jjji Jy£jJ (?) aJetfl! (jjb (Y^ 

J jU3\ pH ^5^ ^ jJI (4) J pOH jj^' {&. J^' (3) 


(1) Ot = 


I Kj 
G 


■_( 

1.6xl0“ 5 

.A 

0.1 

A- 

.C„ = slh6 

-log [ 

1 

II 

X 

o 

■w ~ 

II 

X 

o 

Oa 


= 0.0126 


\-3' 




o*Ls jl^ 


: Hydrolysis (gjuaDI) ^lLolLI ^LqJI JJLniJI g||J 

I ■• f 

! <_g jJlll j (jAaaJl flail ^a ^iaJl Jfrlij | 

1 1 

: ojjoj 


oLT^'Lfi^ ^3^ A j. '1 ‘'ll ^ 3^4 J *■3' Cl A ' z2 jS- 3j) C5"^ ^ . ,o j jl_u=kl C^LI gj J^l 

^ Jj^ jx-all (^Jj) ^3 ^ ClAijjjj] (_J j)W^ 

(J jA^Jl ^3 CllULull 4_^x-a A^Ij j (JjiajoJI jLiC. 4 ju^)VI ^jC- L_ijai£l j 


<? * *»yi 


Aj^xUf 


(jjiA*3! cUc. 3jJy 

Na 2 C03 CjLjjjS 3 jia-* Jjjlj (T) 

• (Jjl-s.all 

(jjiA*3l cUc- 4jjj J-a Vi 

NH 4 C 1 f jyj J jjjIj (2) 

(JcLtlLa J *11 

Jiba V 

CH3COONH4 f" Clllliiai 3 jyjb (3) 

3 cl*lLa 3 *" 

j ±2 V 

NaCl 3 jl ;i - a (J) 


•dxyj^ 


rvMvlW-J 
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: ijJLj Lq£> ^gjLutJI JgnnJI ^jlli jjluioj |j£uojg 

: (<L»^S oJxLSj i*juJL*o jLo) pjjjj+aJI jLa (j 4 a*t) u ^iUI Jldtlil (T) 

(OH ) d llijjij (H + ) d llijji lajL-b i. qj» >>> duljjjSJlfi a.La]l (jjllj ■* 

;Aj]UII d^Jlla-ai] L*jj dlj jjjSbl dljjjij dLjj! tiKflJJ Igjli .. dLjJj£ Ajlil Ak- < 


Na 2 C0 3(s) 


2Na Uq) + 

CO^ac) 

2H 2 0 (f ) 


20H (aq) + 

2H; q , 

3(s) + 2H 2 0 (i) 


^Na (aq) + 20H (aq) 

+ H 2 CO 


: (j!L La AjLLuoll ^JalLj 

(jjl_j (j-a 4_aJli]l (OH ) dLjj! Jy^JJ jl-ijjS (jjLi]l d 4iV ,\n« < Sjj.liA (jjSuj V < 

_c-La]l (jljjj ^ dlijjl jjjj Vj a.La]l 

(jjl_j (_j_-a 4_dlj]! (H + ) >-— (Jihii ^Ij jjc. i. aj» j-s-i d2jjj£]j AjV •« 

dljjJj£]l dljjji £-a lA-ildV p.La]l 

^_3 ^uajj \l a-L-ail (_j-a dl j^. (jjLii 4_iSjjl_Jj^l oJLc-ll] Lajj 4_jli 4_iilii ^awjiLuU < 

(H + ) jk ji 

(H + ) dljjji j-y^ja Lh 1 LaJjj£jj (OH ) dljjji oyLjj ji tdJb c 5 Jc. l_ljjjjj ■* 

.LjftlS dL (Jjia-a (jjSjj (pH>7) y>jj-^yy-^' ^S_j31 <jj^ ‘blib ^jic- j < 

: (a ,» 0JLC.L2 ^jAA^- £y 0 3>?.1 < 0 jLo) JUjflS gLo (J^oj) ^Ul J1»VH (?) 

(OH ) cJy^jjyyy-^ d iLjjIj (H + ) d iLjyi ^ L»» 2 l I a 2 » * ^ dylj^^SLilS a.La]l (jyuL < 

; <2till d^-ibi-ai] Ujj ^jyj^SH dljjjij dljjji ^gJI ■ ^Ka'i'i Igili __ JjjjK Ajlil -lie. ■* 


nh 4 ci« 


NH 4(a ^ 

+ C1 (aq) 

h 2 o ( ,) 


OH (aq) 

+ H uq) 

NH 4 C1 (s) + h 2 o (0 


NH 4 OH (aq) 

+ H (aq) + C1 (aq) 


. ta-; — — T — (j -J 

(jjl_j (j_a < 2 >jU]! (H + ) ClLjjl Jy £jj yLjyS jybll alj iiiLjjISjjAigJI (_pa-aaw (jj^Jy V •< 

_<iLa]! (jljjl ^3 CllLjjji jjjy ijjia^all ^3 <^La]l 

o -4 a-ajU 3I (OH ) ^- J ^bjy' Jy^^y ci^ys (jyull jjc- a <j» ^ ciu]jjj£lj <3V ‘^jjjj^a^l <jj^jy ◄ 

.(Jjl-voll ^ ^jjij-aVt CllLjjl ^-a lA-iLaj^ a-La]l (jju 

^_3 \1 pLa]! jj^a dll \i jja (jjljj AjLjI o^LC-lil LaJU 4_jli <jjlj (j'Jy'^' ^ 

(OH ) 

(OH - ) ^-jjy' jy^ jj u-« jy^' La jj£ jj ^ayj (H + ) ^-jjy^ j-y^j-^ ojlyj ji tilb l_ijjjjj < 

i ] Ja-all 


\ \ , "N. 


.(Jjl^-all 

^jyjj^VI yyjjlS (J_^ia-a (pH<7) csbia-jjAi^ll ^ j \ I Jjlj tillb Jte. j -< 


dryj^ 




: (>-ft ..*<<*> (J 3 IS 9 <ya £)" <t , a jLo) *— > 1 . ■>) jLa ( $>aj) ^jU! Jl»Vfl ( 3 ) 

(OH ) aliljjjij (H + ) (jy^jjAa^JI CIj iljjji (■ <aj» >> 1 aLall (jjbj ■* 

; 4 JHII dl^Ala-al] l*JJ ^ajjjj-aVl AllUjjij dllljjujVl CllUjji ^gJI tiKflJJ Igjla .. jajjjj^aVl dlllluii 4 jIa) Ak- < 

CH,COONH^ CH 3 COO- q) + NHL„, 


CH 3 COONH 4(s) 

^2^(0 


ch 3 coonh 4(s) + h 2 o (#) 


CH 3 COOH (aq) 


1 4(aq) 

+ OH" 


+ NH 4 OH (aq) 


(j_/a 4_kiU]! (H + ) djbjji (_!?£ (jjLill j_k. <■ < ii» >>i CjJjjjSIJ i AiiiiuVI (jA-i-a^ (jj£jj < 

.(Jjl-voll ^ dllljjujVl CllUjji x~a IaaLsjV a La] I 

(OH ) ^AlLjjjl J>ySjj (JjjS jjjLill ^Lj j_k. (jjUill <■ <j» >>i CIlJjjjSJJ 4_jV i ^»j_ijj-aVt Aluj£jjAiA ■* 

^»jjj_j-aVt Cllljjj! £-a IaaL^jV a La]! (Jala (j-a 4_kili]l 

Jala]! (OH ) ^AALjjji <— i»_Aa]l (jAa-aaJ! (jjlj ^j-a ^tjLil! (Jjikll (H + ) ^aiAjjj! Jy^ja (j! ^gi*.} La-a ■* 

.4kutka]l oAc-li]! (jjlj (j-a ^uii 

.VaLlI/s ^ajjjj-aVi dllllui) (Jjia-a (jj£jj (pH—7) ^j-y^jjAa^J! ^3^1 (jj£j adlA ^gic-j ■* 

: (au^a oJk-Laj jtLo) jUj^iS J.a’i (?) 

NaCl (s) >• Na (aq) + Cl (aq) 

^0(1) v Otl(aq) + H (aq;) 

N a Cl (s) + H 2 0 (f) > Na (aq) + OH (aq) + H (aq) + Cl (aq) 

jju (_^-a <ajli5l (H + ) ‘■llLjal Jy^y jaUll ^Li ^ 5 j 3 ClaJj^yS]! Aji^ iiilajySjjAy^JI (jAa/aa. V < 

.aLa]l (jljjl Ajjj]£L]I CjLjjI _jjjj Vj c <J jla-a]l aLa]! 

(jjl_j 4_ajlj]l (OH ) ^AIiLjj! P^jaS (jjLi]l (_5 j 3 iAlu]jj!i£J! AjV i^jjAja^a AluiSjjAiA V < 

.aLa]! (j! jjj m ‘ yjy i jyLa-all a-Lall 

(jjlj (j-a ^jl_j]l(OJ-J ) CiUjjI JjjSjj (j 2 =i-aaJ! (jjlj (_^a (H + ) CjUjjS JySja jji < 

oAc-llil 

_^Aljt!La Ai^yS (Jjia^a (jjSjj (pH—7) ^ adli ^gic- j < 


: (jJLj LqS ... jDlnxJIg gJLQUI ijjlj dJjlnx> jiiimi jj j^Qj #uu loo 


JjUUI 


^_La jJ 3 j (jAa-ai. (Jx-lij 

.al-aj 

_^La]l 1 'ia (jgiuui]l ^ jiallj (_pa-a2>JI a-^-a^ ^ ^lall (jljjA <iLaC. 

a oj_3 \c. ^_La]l (Jj Ua] A iAc-lil]lj A ) >Atu >1 ~*>\l A, ^j^aLaJI A_-alajj 

aLa]l (_g3 ^Lall (jljjA ^ya (j ill j (_^Aa-a2kil 


: ojIdAJI Job [|2j|J 

4_j!AaII oALa]! ^JLi-au AiJ! Ia^J Ak. j 4_k*-a Ak- a-La]! ^ (jljjAi] (ja*-a A^ i ^la JSJ 

At I Jjl^ll « Allia. (Jjl-voll c_iu-ajJj 4jlA-a]l oALaJI ^-a j, )A ^ 

_4jlA-a]l aALa]! ^-a i )A 4_i3 4 j!Aa 1I aALail (Jjl^-all J A‘t I 


c tryy^ 






jA 2 i £joiIj p-Lall 4jlLu£i]I ^IlLaVI 4_ijljjA (_£A/» 

20°C -^c. 31.6g/100g lSj'-*-^ qA KNO3 jfe> SpLjA -« : OUa^ALo 

20°C 0.0016g/100g l5j^ cs^ AgCl ^-^ail' cjjjK •* 

A n»xa 4_^jA Aic (jljjA]l ^ja-ui ^Lall ^_ya ^jAaII (Jj A .all Jjj£jj J A>jJ 


(jjLlij l_ 1 jAj l_ lAi. 4 \ ; u>a 4.1-aS (jli if. Loll ^ C I'n j j (PbBfo) II (J-A fi^ll Ai/aj^ (_j-a 4_i^fl CllAi.! lili 

; 4_iA! 4JaU-J] Ia2j 1 g i.a f-A?. 


PbBr 0 


K sp = 


Pfr (aq) + ^Br (aq) 

; <jl J jV) CLljLj (jli 1 g jl& 4jj£Jl Jjl 2 JuJalij 

[Pb 2+ ] [Br~] 2 
[ PbBr, ] 


K sp = [Pb~ + ] [Br ] : ul^ 4o^ AAj cJ^j PbBr 2 u 1 j 

* (K sp ) Ajiivi j^u • 

jjV Lfl» Sjjl# AjUjj! JaSjj 1-jjJa J«ala. jA uWj^' £^-2. c$V | 

£4 £|JjI ^JLa. >*?>>£ cr^'j CjVj-» JJC. ^jluu J 


‘r-'j-da (_5 jL*jjj «-La 11 (_5-3 (jLjAll ^ juj L_jS^-a (J^sIa (JjLula (Jikl CjIaLuij! 

j!i] / (J_ja11j ojAiLa ^dlljjjVI ClA^a AAc- (_5 jLuli (_jjA £-_j9^a (_]£) 


^a^b(s) 


+ bB £ 


i b(s) x (aq) (aq) 

X aX bX 

K sp = [A b+ ] a .[B a “] b : « 

( yjouJI (Jj A.a\l djLjjSM JjjSijj Cl il i3t .all Ajj I a] 

K sp = (aX) a . (bX) b : 4&*i» « 

(X) frLall (jljjAll ^ )•*>>« ^Lall (jljjA 4_a.jA d ll ;)-»» .all Ajj I a) 


,, [ (9) UL±0 | 

; (jL Laic, 1 Ca 3 (P0 4 )9 dllim j3 ^lal AjIa'iH (J> ^~il **> 4-aa3 L- Um^I j 

lxlO -3 mol/L cLliuijall djLjji jAji ( Y ) 2x 1 0 s mol/L ^L^ji jjSjj(^) j 


Ca,(P0 4 ) 


4^2(s) 


+ 2PO 


4 (aq) 


K = [Ca 2+ ] 3 . [PO 3- ] 2 = (2xl0 -8 ) 3 x (lxlO -3 ) 2 = 8xlO“ 30 


ojI—dUI / 












» [ ( 10 ) ULLoi,}) * 

*■' 10 5 mol/L cs-a AgCl Aiiili (jbjj 4^. Cul £ LI | 


A gCi (S ) 

X 


A g (aq) (aq) 

X X 


iul pUI f 


[Ag + ] = [C1"]=X 

K = [Ag + ] [Cl"]= 10“ 5 Xl0“ 5 = 10“ 10 mol/L 


. » [ (11) ULjja 

! -1 LjLVI J-^A. i. _u . a3> t 4 1.04 x 10 5 mol/L ^ u ' ^ (Ba 2+ ) <j>4 Jh£ ! 


BaSO, 


(aq) + ^0 4 (aq) 


BaSOj 


BaSO, 


(aq) + ^0 4 (aq) 


ojI—dUI 


v [Ba 2+ ] = [S0 4 2 -] = X 
K sp = [Ba 2+ ] [S0 4 2- ] = 1.04xl0 -5 xl.04xl0“ 5 


1.08x10 10 mol/L 


j » [ (12) ULia^j j 

j JLic. ^Lall ^_g_3 4_jLjj (jlj Lak. AgTSOq AjJaall i" ll'i i^)A ^Lal LLVI ~V 4-aa3 l. Um^I j 

: 1 .4x10 ' mol/L is Lj*Ja s jl j*. 


djI—oUl 


Ag 2 S0 4(S ) ^ 

X 

v[Ag + ]= [2X] = 2xl.4xl0“ 2 mol/L 


2A g + (aq) + S0 4 ( a q) 

2X X 


v[S0 2 “] = [X] = 1.4 x 10” 2 mol/L 


.'. K = [Ag + ] 2 .[S0 2_ ] = (2xl.4xl0 -2 ) 2 x (1.4 x 10“ 2 ) = 1.0976 xlO“ 5 


*. [ (13) ULjja fgjj f 

10 6 mol/L 4JL L>. j 4 ciulS lil LliVl J.-oL^. Lua l. im^l 












A1(0H) 3(s) 
X 


\“M/ 


X X 3X 

[X] = 10“ 6 mol/L , v[OH“] 
K sp = [Al 3+ ].[OH“] 3 = (10“ 6 )x (3xl0 -6 ) 3 


[Al 3+ ] 


[3X] = 3x10” 
:27xl0“ 24 


mol/L 


*. f ( 14 ) l/lAo 

3.9xl0“ u ^ (CaF 2 ) f (K sp ) ^ >\> | 

mol/L oj-iLa c-Lall ^^3 Ajjjia (jU jj 0 ) • O'® tJS t- lui^l j 

3jjjla]l CjUjj! (T) j 

g/L oj^La a. Lai! ^^3 jJjui 11^11 Ajj_/ 13 (jLjj 


iul—pUl M 

^ a ^2(s) v ' ^ a (aq) + ^F(aq) 

X X 2X 

v [Ca 2+ ] = X , A y[F“]=2X 

I K \ ] = tCa 2+ ] ^ 

3.9xl0“ u = (X) . (2X) 2 

3.9 xlO -11 = 4X 3 

X = aj 3 - 9 ^ 10 _ 2.1xl0~ 4 mol/L 

[F“] = 2X = 2 x 2.1xl0“ 4 
[F“] = 4.2 x 10” 4 mol/L 
1 mol (CaF 2 ) = 40 + (2 x 19) = 78 g 
X = 78 x 2.1xl0“ 4 =0.016 g/L 
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j^jgjUl jljjUl : i^jlxJI (JUJ3-JI pjg_-oJ 


(M - (3 - jlj j*±a) 


J 3 I 


: 2LJUJI Ol jLjJI & JS Jljdl j) jUa^l u-lSI | 

j! <ALa-a CjUjjI Ifljl jjg *-s\a jl lg \j\l ~\.a V .iljjs ^ j 

j! <aLaaII^ l^jljjji ^jgjjla (jc- jlyi]! Ifrjl jjg ■■^>-a jl lg \j\Lskja (_b*ajJ jljjs ^Y) 

(X\ J 5 I jyOA) _1^]UjjI 4£j^. (jjjia Cf. jLnl' J^ajM ->'>* ❖ 

.\jj5 jl_ii]l (J^^ajJ (jjlli]! <Lalj jlj-a (T) 

_lii*jL-£a !jlli^ajJ jLii]l <_b*ajJ (jjlj]l 4-alj JJC- .Mj-a (t) 

(M - ^ - jlj j^o) . 0 J) 4_ii jyV' tl)U£ ^> aSI CjUjj^. <Aac. (o) 

.Cslijj! -bulla jjc. ulsUjJ^. (J^au 4_iLac. (" 1 ) 
.4qj» >>»\l Clillij] j jlSJV I ^ Cu-lauj CjUjjI bulla]! jyc. ulliijyb! ^-a (Jj 4ylac. (V) 

CllA^jj CjUjj! bulla]l jjc. ulllliJ^sJ! <J£ (JjaJ 4_iLac. [jj] ^A) 

(\0 - £- - J 3 I jvxo) 

\$ ic. 4_ijlu]! CjUjjVIj bulla]! juc. Igulliju*. jjyu 4qj»>>»!l i." il'ijl (JJLa^a i“i.Wj (jlju] 

(*V (J 9 I (jl 6 ^*aJI) 

(•“\ J 5 I yfejSlI) .<^' *i£ jr- <julu (>» j' C> <jjy' 0 * ) 

_<sLaAj 1 (jjUj^)Ujl 0 

(\i jlj .(juaLaubiU bulb! Jy]Li-a]l ^ s.Sjila Jly.jj V illljjjl (^ Y) 

(\o j 5 1 jjbjSii < *a jt$ jya*) .j^ / J^W (C) Jy^j^'j (a) ^ 4i^l ^UJl (^ Y“) 

,4jjHa]l JJC- CllUjJjsJI 4_ajU]l CllUjjVl C 1 j!J)j£jj (jjj 4..i>.aiSI 

_4jjlia]l jjc. (jjaA^JI CjUj^^ C5-^] (j^a-a^Jl dlljjji dlljjSjJ L-Jjjkia (JjL^al^ (jjj <iuu]l ®) 

(Jj3 AjKJI 4££alall (jjj 4 jluu]I 

(\£jtf>A$l) ^1 (_>aU^V' ( W) 

(C) (Ol) 4 jjJ j i (JJLa>-a]l (jjb 4^kjJ (jjj 4j!>laJSI (jAJJ (jj^-3 (^ ^) 

((i) C)±) 4_iaS]l (jJJJ 5{C 

_4j jlj K a <-aj5 (JlaiS <■ ‘jjq-v'ill o-^yjy ^'-^Jy ( 01 ) tlybil (jli ijjlj^JI 4^jy yjc. 5 J 1 

.Lu Jp. ^jjLa]! ^_gi (jjbj (_ 5^1 yc-ljil! 

10^ 14 mol/L lsj^j ujy'j uy^jj^' ujy' ls J y ^ jj m j ^ |p EQ (Y • ) 

(\£ - ^ - jtj jyOJZ < J 3 ! 0 < *V jlj jl^ 3 -^l) 

(*V jlj jkxo) .4ua»._j<a 4.1>aL.i.u<a 4ajLa]l JjJLa^aiS 4jJlC-la]l jl j)C. |jj] id] ^Y Y ^ 

(\r j 5 l jii 5 ^ji < -v jis jya*) .(H + ) uy^jj^ 1 ujy' Jy^j^ (10 o^-^) fjyj^-j^' CQ ❖ 

.(OH ) yy^jj^' ujy"' Jy^j^ (10 cA-iU) sJL-1! jill (Y Y) 

La ^LuLall (j^-a^ll jjJjSjj pLa]l ^^3 ^La]l jjljjj 4uLa& ^Y Y*) 

_4j_j 3 o-iC-Uij ^JLall (Y i) 

_4iia_b_la oyc-Hj i <)» >j~a jya ^~n«.a\t ^La]l >{C 


•dxyj^ 




JLuqjl^JI uljJUI. 


.4 q oJlC-lSj (_5 j 3 (_ja ^'n«x>\l Ja]I ®) 

.4_j_j 3 o-ic-liij i <)» (_yaM2k. i^_yi (jjJLuui]! Ja]I 

_4j!AaI! ^yc- oPLall £-a jjal ip (jljyl 4jl-2^ ^^3 4y3 oiLa]l (jjj (_£i]l (Jj A.all (Y V) 

.4 1 i» a 4_^^p Ajc. ^ Ja]I (_j>5 £yjia]l (Jjia-a]! Jy£jj (Y 

4 # c 

■IlC- (_£jLjujj (jjj'i £- jJJ^ya J-S) uWj^' *' Jjy' 1 . ' ii)l-jjjl jjj L-Jj-Ja jj M (Y 

(\ \ J 3 I yfcjSlI) . ^>u' all IgJji^-a £-a (j! jjl 4_ila* J) iJjJJ J]l j ojiLa (ilslj jjj/l 


2H+ (a q) + S 2 


(\r ji 5 jAjSii) 


,(_£ija]l ol^jj/l S-* >11 1 J ^ ^ 


: 3 Ua*il jlibL>VI Jyo AA^rttl <UL>V! j 2 -»l | 

AgCl (s) ^ Ag^+cr^o^^^^^li (!) 

J) u' J p^' c' ^ ‘(»UajJI li& Jl HC1 <>0.1 mol/L ii*i 

Ag + (aq) UJ«' ^AU LpJ 1 (^ Ag + (aq) UJ«' L>=^J U^' ^yalj ( t 

Ag + ( a q) uJ A£J yjJpj j'-J' ( s Ag + (aq) ujy' A£J u^j jW* (-^ 

lp 3 -^- Jj-^ u-* ^'j-2=>a 4il_Jal P-ic- H 2 S (s) ^ 2H + (aq) + S 2_ (aq) : uJm^' lU-^' qj (Y) 

(\r jis ja#i) 4uA>j**l» 

_(_5^JaSI ol^jjM -Li “ A»,ll oLaiijM ^^3 JaJill ^ f 

.Jili V ( j>- 

^g-a^uiJ 1 g ic. 4_ajli]l CjUjJ^I jyjj IgjlljJ)^ jyj 4qj» x>n\l Cllllllj JSJVI (JJLi-a J Liy (_£i]l (jl jjjfl (Y“) 

(•V jlS jya. a) JjVW 

( 3 JpA' (-=r |Ei^Uj 2I ^g^ALaj]! ( f 

F JW W-^ ] Jy^ H (^) 

LaLaj 4 1 jULa jl j-a (_]21 \a ^ | 

^gjj^jSJI jlJI jJ j IJII*"--‘' J Iju^^iai ^KVi'i IgJjlaj j]l 4jjlj-a]l jl_JSl ^ 

^gjjJjl jl-liiS 4 q )» >>» j (Jjl-y-all J a~IalJ Jiil 4jjliLa]l jlj-all ^ _jj. 

(jl 'Kj^ x ^a (^j) t ( t ) (jliU.j/1 ( 4 

cyJp2^ J (HC1) jyy- jj^J' yjjj^ j^c- J |p (®) 

4jj\ j v<a ^gi (jjjui^j-ai-a (jjylaaj J-^j-a]! ^gj^yj^il u^-»o\l ^ >>ai j tllljjji Jc- (_g j'i^ j ^ f 
4jj\ j vxa ^gi (jxui^-ai-a jyilaaj (Jt^i'loll ( _gJ^)^S]l ^1 u.^»o\l ^ ^>>1 j/j Cllljjji Jc- (_g j'I'v j V ( ^ 

4_i3jji 4jajl^) 4j Ja^-a ^gi jljtjl [£ Jljp jyj 4_Lajl Jl ^ 

(jl 'Kj-v^ (j>.) t ( t ) jA?J-V' ( i 
pLail J L_ulj]l (Jill tillliJI (_pa-arv (Jjl-y-a |J| 
^jUa J (j ; lui_j-ai-a (jjafij (Jt^i'loll ^gJjJJI ^1 y^i-all ^ xiaJj tllljjji Jc- (_g j'i^ j ( f 
^jUa J (jjjjj^ai-a jyiiaaj J^Li-all ^1 u^u>\l ^ >>»; j/j Cllljjjl Jc. j'i-v 1 j/ 

.<■ ‘jjq-v'illj Ia^^c- PlPjy CjUjjI Jc- ^ 

.(ji 'Kj-v^ (j>.) t ( t ) jiiU.yi ( 5 

(Wolj^o) a-Lall J L_ulj]l Jill t iLliJ I (_ya^ 2 >. Jjla^a (V) 

f 4jjka J ( j ; laa_j-ai-a (jjjJaSJ (_Jall-all ^gjj^]! ^Lu-a-a]l ^ aiaJj Cllljjjl Jc- (_g j'i*s j ^ f 


dryj*^ 





(^LuqjlSJI jljJlJI 


^Jn3->Sj (J.-^-afl ^1 u.*->.a\l ^ .>») Vj Cllljjj! 4^ (_g j'i*v j V ( ^ 

.<■ ‘jj^-vlllj l&lle. (JL CjUjjI 4 ° 

. (_>•) ‘(f) jliU-VI ( 5 

dluLiJl ; HF 4 u4L?j 44' 4 a - A2 -j , H 2 SO 3 44l> 4" 4 a -^ Ka o4 eii_il4 (p (A) 
1.8xl0 “ 5 ‘ 7.6xl0 “ 4 ‘ 1.7xl0 “ 2 4'4^' 4^ ^ H 2 C0 3 4p < 4*~ j CH 3 COOH 

4-3 LaS a-Lafl <4 l^jjlj l. U aa. laju 4 q i» .>»\l (j^il-aVS/' oil* L_ujjj (j^-aj 4 . 4 x 10 7 4 

< tiliLaJI < 

jjljjjSJ' < til) jjiSjjA}^-^ < 

< 4L4 j^' ( _>. 

< tiliiiJI < ( 5 

^_gA jlj-afl (j-a Ajjl4j 4-^^' SjLaJI |jj (^) 

C 6 H 6 csj^4' 444 (u C 6 Hi 2 0 6 ( f 

CH 3 COOH 4431 4*-^ ( 5 CH 3 OH J 4441 ( ^ 

(_ 5 jLul) <1 pH 4 j 3 (jj^j cdjjjifajjd&H (_paA 2 w 0.001 mol/L J 4=^ (' * ) 

(\ * J 3 I jyCLa ( \ * J 3 I 


Zero ( 5 


3(o 


(*<1 jts jo*) ^ 44' uj4* 3 4 (_pxaaJ 44' l4 4' O' ) 


4U 


8 ( ->- 


9(^ 


1 mol/L °j-4 4 Jj-L4 <4^Jj44 4 4'-® <4 a '“ A ^' ci>2l (j-^s 4 j44?j44 l k 1 ^ (' ^ ) 


4 J 3 I jvxa) 


14 (il 1/3 U/ UJ^ r Zero ( f 

(“\o jtj ^*xo) (jjiA^Ji jUc. <5jj 4^ *4“ (HI) 4jj 4^ J 4^ (' v*) 

44 ® ( 5 J^Ula ( J>. 4 ^ ( L-> cs 4 ( t 

( ♦ r 4 ^aa) j 44^4 j* *1-4' c4 e jdj^4i eiL jj 4, 4° 4*4 4^ ( ' * ) 

(OH ) e^U J j (Na + ) ^Ujji ( ^ (Na + ) ^4 4 j (H + ) e^U J ( f 

(Na + ) 4 4jj4j (CO3 - ) ei ifj_4 - e \n.^ jjAiA ( 

(*a ui5 jvaa) mol/L l 5 jL^ 4^' 0 ®) 

10“ 14 (^ 10“ 7 (^ 14 (u 7 ( f 

l 5 jLujj ei)Ujjj£ J4^-4 ^ (jjoVt (5 1) 

14(5 7(>4'(^ 7c>j4'(^ 7 ( f 

(<w 4 jyaj>) aJ l 4^' UJ^ ^eic- l u> »<a -s J 4~v <a \ l (jj^J (' V) 

14(5 7t>4i(^ 7 ( f 

(“\o jtj .(jjiAufi <a jj 4^ ° j4-i pH III ajj 4^ J4=*-« (' ^) 

. J-i'jtla ( J>. .L54^()-> .c4=Las. ( f 

(*V J 3 I jyOJl) 4® 4^ s-13 j 4' L> rtA ^ ' ^ JJ J 4 ^ (' ^) 

1 jj 4^ (^ e* A 11*.;' ( f 

CjU jJjS ( 5 f* s?-~ ^ CllU jJjS ( 


(“\0 jtj ^¥Xa) 


44 V ( 5 


(*A jlj jvoo) 


10' 14 ( 5 


(^v J 3 1 


(“\0 jtj jyOja) 


(*V J 3 ! jyOJl) 










^ 3 .JUS jJl jn^tc. ^ _«». 

(u - £ - oIj jii>-Ji) (pH = 7) OJl^ll t> (YT) 

^ ''i 1 * J AlA ^ f 

tili^)^l£j^).'ijg \l (_pxA^. ( 3 jji^ic- ^ 

_ (j^li) (Jjk-a ^gJ! ^jjIHailji ijsil (Jjl«i (_^a o^jlaS 4iLja! Aic- (V t ^ 

0 ° ‘ '* Ur^^) 

^ ClAj^J^jS ^3 JJj)a.^*i\I Aj^) ( f 

( 3 dAjJjall ( j*. 

pLa]l ^g3 ^j-pj)..^»\l Clllj^J^S (Jjl'v.a |jjj (r 
(JjiajuJI .illC- jj ( i^) (_yuul]l -iljLC- jxa^>i ^ f 

( J»-) 4 (l->) ( 3 (Jjixul]! ^Uc. ^gic. JJjlSjl (_£j]3 ( jj- 

p.La]l ^3 .ll^jjk Jjl'vxa jj ^V*"^ 

^JJlAJUill '’' 'C~- jLiC- ( I 

(jUau^ua ( ) 4 ( (— > ) I ( 3 (JjiajuJ! Ajc. ls 1c. jjfoll (J^ljtlLa ( 

^gjLixuS Jc-lij j.i<u.\l iS (VV) 
.(J-Slxlll (Jc-lij (_jjjSc. ( f 

o^c-ls ^-a (_5 j3 (_pa-a^. (_^-a j! 4_)j3 o-iC-lSj i 1)» .>) (_pxA 2 . (_^-a 4 q'n«.a\l ^^La^)U i*v^ \ ^ ^ 

.4 Si» >>i o^c-lSj i 1)» .>i (_pa-a^ (_j-«s 4 Vnu-all ^!)La!iU i" Q-y i ^ _-j. 

CjIjL^VI ( 3 

? [OH - ] <jj^ l>° Jy^ c$ l5j^j <_5-^' Jjk^il pH 4^u5 U [p (Y* A) 

14(3 \Jou 10 

^ (H + ) LJ y£y&± 298 °K ijj* ^lxlO -14 = *Uk ^ ^Vl lUUJI (jS, lil § (M) 

mol/L ^j-^' l>^ C 5 ^' f -^' 

lxlO 14 ( 3 lxl0 -14 (^ lxl0 7 (^ lxlO -7 ( \ 

q >»<>•*> i. <1» >>>V Clulii jm'i (jli 4 3 1» >>i (jiaLa^.1 4 ju (K a.) ^jjju tlu! jj ^gl) L«u3 J| ( £ » ) 

1.7xl0 -2 ( 3 1.7xl0 -3 (->- lxlO -4 (o lxlO -5 ( [ 

pOH 4 pH uy? (jc. ^>j*j (t 



pdH (^ pdH (^ pOH (^ pOH (t 

J^k^s yi H 3 0 + c> Jy^ cs^' C 5 ^ l 5 j^ l 5 ^'j 0.1 mol/L a Jy £ jj Sja l 5 ^' Jji=^' (t ^ ) 


Ba(OH) 2 ( 3 KBr(^ NaCl(c4 CH 3 COOH ( f 

uj-^j NaOH lh» 0.5mol/L ‘ HC1 u-* 0.5mol/L J 3 -k^s ^ 4 jjl_^l« ^ ^.^s. J=»_Lk (i ^) 

4 •>. i~s 4 jl-^j Aa. jj V ( 3 (Jjl*ia ( _>. 3I3 ( ^ ^ .>>0^ ( f 


d&j^y 


101 





14 ( 5 


l 5 j ^ 0.1 mol/L “ j £ jj NaOH J pH (* f) 

13 (jf 7 1(J 

l 5 0.005 mol/L J j4=<-4 pH (* *) 

2(5 1(^ 0.005 (u 0.01 (f 

mol/L c5 0.025 mol/L * Jy ^ jj HC1 J ^ OH” jjSjj (t ®) 

2.5xl0 12 ( <, 2.5x10” 2 (^ 4x1 0“ 13 (l-j 2.5x10” 16 (? 

(— iiuii I ^Uc- C 11 SO 4 di Lijjj£l ^141 (£ * 1 ) 

S0 4 - ( L-J Cu“ + ( f 

4 lUc. dljAa. ( £ jjd) ^ l-ac- ClljAi. ( 

l 5 0.05 mol/L *. Jy £ jj KOH J pOH (* V) 

13(5 12.7 1.3 (u 1(? 

2 ^ pH wi jj <. j 0.01 mol/L “ Jy ^ jj lj 4I J ji=^» (* 

NaOH (5 CH 3 COOH(^- HCN(^ HC1 ( t 

jL jdALJ 25°C Aic. 

[H 3 0 + ]>[ OH ] ( ^ [H 3 0 + ]<[ OH”] U 

pH>7 ( 5 pOH<7(^ 

<551*11 (_^a La (JjN-al pOH <-<u3 ‘ j' ■ (jfLaJ (® * ) 
pOH = - log K w (u pOH = K w + pH ( f 

pOH = pKw - pH ( 5 pOH = - log [H 3 0 + ] ( ^ 

_ojjj£ 4_lui1j 4ju& ( _ s lc- (JjN 41 ^ 1 ajT.-^U AsJjjj (® ^ ) 

CjLjjI ( £ Sji. Jjjld ( _>. CjUjJ^ ( u Clslji ( f 

7 JjN-aW pH <-<y 3 ojjl*-a Aic. (® 

<5l» .^1 O^c-lil 4j_j3 oAC-lil l < 1 * .Jl (_gaA 2 . ( f 

l*-a (i_^) i ( f ) ijLijUkVI ( £ <Jj5 S^tlL (_£j5 i_yaA*. (_>. 

4 [OH ] ujSy ‘ 6 ^ 5 jLujj 4 J pH (ji]l ^^iLa]! (JjN-all (® r) 
lxlO” 8 ( S lxlO” 7 (jt lxlO” 6 (l-J lxlO 8 ( f 


: U Jit | 

Jj^iLa <LLa]! 1 g \j\l ~v.a ^3 (_gaLa^5/l (jjlj (_j-a gjljll (jjJjJ^) Ly^ , JJ'' l J£ l " (Jj4 -^JJ V [J| (^ ) 

(\Y J3! jy 3 A c WJ3I >*}1 < jlj < *V J3l 3VX0) 

(\ . 'j^~) _lai 3 4 q )» .>»\l CLLL]jj^VI JJLa-a 4 J *3 (JyJal |J| (^) 

_4_i_j 5]I d ill (Jj]\ *v<a ^ L^sll J*3 jj. iilaj I 5/ [J| (^) 

4_^jJ jjUj V Lduj ta-LaJL 4_iiiiJ Ale- jLilU ^Wij .«5?' (j >»<>**> JjN -a ) 

,<■ ‘ijq-L'iHj LLjjKjjAigJ! (_gaAa. ^ (Jj ■ ^ jj 

(\ • J3I jlas-JI < *v jt3 J*u>) Jljt <i^ ^glc. jjjUII c5j 15 djL^Jj£ Ip (O) 

(♦^ jis < * A J3I .(J^adll ^b& ^glt jjjQI! (^) 








(^LuqjlSJI jljJlJI 


ijJ| JjjxaJI (Jj\-y<a Clll^IaS 4JiLjbj Juc- (j^iSU ^jjj^aV! (Jjl^-a (jjllJ 5{C 

0 \ J3I j*La) 

-( jji-«ul]l jLc. (^gic- jjjill! (Ill) Ajjj]£ [jj] 

.(jjiAaoll ^Uc. 4 i ) *s-> ^Ic. jjjLill (J-iLuLa (Jj\*\xa jj (V) 

^liC- 4 » Us-> ^^Jc- jjjLi]! (JjLstia ^jjjj^sV! i" ll'i lujl (Jj^-a (A) 
(•n 613 j*») 10' 14 = [10‘ 7 ] [10‘ 7 ] = K w ^ ijjl ' lULJ! § 0) 

JiLiC- ^^Jc- jjjLi]! (J-iLtlLa ^ili]! a. La]! M J$J 


* JjLm4 


oJ)-l£jj (Jj \~s-a 3% ^ jl— *jjj j_jjjjJ! (_5-il^.! i 1)» .>» (_gj>>»c. (_pa-a2w c*Ks‘l 4jvj.S ClljlS lil |CQ| (^ ) 

lP 1 ^' '4^ (K a ) u4 ^b l_i^I t 0.2 mol/L 

(1.8xl0 4 ) 

25°C * j' >*• 4_=vjJ Lie. ^U-vl l ja 0.1 mol/L cb^ ^ U^JJ-^' <jjji j & jj c-ixa^.1 (Y) 
(•v j 5 1 oi^> 5 -Ji) 1.8xl0 5 jBxa^1\ '4^ u'jjVI ^b Ck b2& .. 

(1 ,34xlO“ 3 ) 

CjjLi jL Uk. 25°C (HCN) 4."4 m jj^ 4 ^ 0.2 mol/L 44^ ^ iiKii]l 4 ^. l_u*sJ (Y“) 
(\£ Jj! jldj^uJI < jtj jya ja < *A Jj! jtOjs < »A Jj! ol ^ 3 _*uJl) 7.2x10 = K a (_>^a^il (j!j)jV! 

(6*1 O' 5 ) 

1.8x10 5 44^ ' cL 3 ^ 3 - u4 b^b l 4 4 ‘ 44^ 1 o* 3 * 3 - <>0.1 mol/L djk^ (*) 

: (j-a J£ (,..u.ti l >! 

(•^ Jj! J<ba) f»j4$J^' (jjd j44 (l-j) (j^aaJ! jh 4^GQl ( f ) 

pOH csV^JJA^' 4-4' ( i ) pH csA^JJA^' 4-4' (-^) 

(1 .34*1 O' 2 - 1 .34*1 O' 3 - 2.87 - 11.13) 


y4 (0.5 mol/L = C a o J44) 44b! (_pa-a^. _jAj i <)» .^i JjjIj ^asa_jJ 4_l]Lil! 4Ll*-a]! jj| (®) 

1.8xl0~ 5 = K a ,jjb]! CjjLi ,jl£j ^La]! 4j^i^_a 


CH 3 COOH (aq) +H 2 0 ( , ) 


H 3 0 + (aq) + CH3COO- (aq) 


uj^' j44 (l->) 
pOH csV^jjA^' f^4' ( i ) 


: (j* j£ 

(jixaaJ! jh ( f ) 

pH csAJtJJ^4 f^4' ( j»-) 


(6xlO“ 3 - 3xlCT 3 - 2.52 - 11.48) 


•dxyj^ 






(^LuqjlSJI uljJUI. 


oJjjSjj i (^jd^aj/l A-lmSj^) -ll&Q 'j^Laull (Jj^-a CS^J 4ju*jAa oAc-lS jjJU ^dajJ J 4 4jAlx_aJl |jj (1) 

1.6xl0~ 5 = K b sa&UJI yjb CjjIj j 0.1 mol/L 


^®3(g) + H 2 0 ( ^ ^ 

0 \ jlj j*±a) 

uj^' J 

pH cs-^JJ^' ( i ) 

(1.26x10* - 1 ,26*10' 3 - 2.9 - 11.1) 


NH^aq) + OH (aq) 


: (j-a J£ uluAl 

oac-ULIi (j^b a^^a ( ^ ) 
pOH csV^jjA^ 1 (-^) 


J ij^JI dUO jilt *<JJ ( 25°C a^IxIO" 14 = K w ^ ^Vl lUUJ! LaJ J ^ IaI £Q (V) 


(•1 J3I ^*Xo) 


pOH 


[OH] 


1x10" 


; ‘L^.jaII oA& Aic. 

[H + ] 

lxlO" 11 


(•V jlj jy*a) 


j q^jVI (j& C- LajjtjJa jl qJa^ajj i <i» *s-> dJjjj^lj ^aill a-Lall (A) 

.qjljjjH La ( ) .pLall (jjb qjljal ^JaIaa ( f ) 


Jj-lSjj (jl d j-v -LJLiil (J_Jli^ai] (Jal_*La]l jS jS ^ jjjLill ^jJajj (pH) 4-aJS A^j! [jjj 

()i J^l jliWO 10 7 (^r) 10" 12 (l-j) 10" 5 ( t ) : jA I^j (j^jjAa^SI JjjI 


4 il&ll J ob>- 


a jl jjsl 3_a, jA Aic. «.Lbl £_a (BaSOq) ^jJjLJI dll ljjj£ ^gic. q^jiaU qjjia^a jjj (4 • ) 

^LjI a Ax. Ajuj ? Igj ^jjjUI! (jjjl JySjii jJAilil Lajj qjjl^-all qja -Luc. dAi.1 t -LdLiLa ^Ll oAaJ 25°C 

; ^lill (jl ^JLi. (ji ^dajj Iaxs JjLi-all (Ba” + ) JySjii Laja d iiii 


BaSO, 


(aq) + SO, (aq) 


dLiijAJ 4 _jIaVI J-a^il=>. du3 L- 1 JOI^. 1 i 1.04x10 5 cs-* qj'jL'^M Aic. (Ba 2+ ) ijj-4 Jh£jJ u 1 ^ bl 


( * V J 3 ! j*xa) 

(1.8xl0 10 ) 


BaSQ 4 ^j43' 


<1 LiIa^H Jaaalxk LuS L. inti's I i IQ ^ mol/L q^A ^j-iLa AaaiSjjAjA jjLijA 4 ^jA diilS Ia] |J| \ ) 

(2. 7*1 O' 23 ) 


10 5 mol/L qy* 4jljjA A^jA dljlS I a) (AgCl) 4daaJI AjjjIS] 4jIaVI (Ja^aLs. Lu3 

(•V jtj jvoa) 

(10' 10 ) 


("■) 








: ; 3 . 9 X 10' 11 ^ (CaF 2 ) e (K sp ) lUU ^ ^ ^1 0 r ) 

mol/L ojJlLa p.L«J! ^^3 Ajjjis (jljji <2^3 jl ( f ) 

(1* jlS jy CL») ^JJ^' (^) 

g/L is.li._jj oj-iLa $.La]l ^3 AjjjIs (jUji 4_^j3 jjj] ^ 

(2.1*10' 4 mol/L - 4.2*10" 4 mol/L - 0.016 g/L) 

Ca 3 (P0 4 ) 2 CjLLui_j3 ^1a1 4jI 3^1 ~n LuS L- ( 1 t ^ 
2x1 0“ 8 mol/L jfiJ ( t ) 

(n \ J 3 I joa.w J 9 ! oi45-Ji) 0.5xl0“ 3 mol/L C jUjjI jjSjj (^) 

(2.1*10" 4 ) 


: LJLoa JL^ 

^^121 t iLliJ I {j^aa. -1 
_J)£j-a]l (jSauxaj tiLIaJi (jJa/ia. -Y 

: J* Jji* Q 

.AjjxjJa]! cljlliS j <jjill dillJ j jj£1V I -Y 
> jjblij jisii -f 
u'j^Vlj ^L^il u'JhVI -t 

jjoMI -® 


• U^>( T ) 

: j)-o J£j jfiaSXI La 

o 3 La]l (1 ) 

(10 - (3 - jg! jvxo « it - ^ - J 9 ! jii^^Ji) 

, f u]i jjbii (r) 

l Hawaii (_paA2kll (®) 

l aiaj-iall (jjiiill ( ^ ) 

(It - l 3 ~ jll C It - £ - J 9 ! ( *A jlS jyOJi) 


(\r jis yfejSii < \r jis jo*) .A&J ojjIS (A) 

^it (jiii (V) 

(No — (3 — J3I < N V* J3I 

A q i» >>»\l o 3 c-la]l 

. a-Lal] jjV l (Jj^aLaJI |D 3 ( 1 * ) 

(it jis yfcjsii < ir j 9 l obW*) 

o-Vi EQ (ii) 

.3^1 (ir> 

.tjLyaSjJ^I (_>uSn (1 Y) 



(It - i 3 “ jtS j*xa ‘ 11“ jlS jyajs) 

lUu cq (ii) 


(11 J31 

(*1 J 9 1 Jiao) 

(It J3I ff. la) 











^LuqjlSJI uljJUl 


CH 3 COOH + h 2 o 


: AcjJHa 4 l« ..)! | 

CH 3 COO“ + H 3 0 + : oJIaII J&U21I J ()) 


0 • J 5 I j*xo) 


? CjULujVi ojji jjSjj AJUll CiIjj*jJ| <>» J* jiijj i_L£ 

tlll^laa AiLlal ( f ) 

^^jA^..*all A u j jAiA till jl»ij Aillal ( ^ ) 


l^jljjjSj p.La]l (jUjill A )-»>>« Ajl^a o^La (jjj tllAlaJI ^g£j^al jjAll (jljp^l AjAl*-a]l ^jlajJ jjjj (Y) 

Bi,S 3(s) ^ 2 Bi 3+ (aq) + 3 S 2- (aq) UjJ- ,A «SU 1 

lli.S, (j-a ^,.ul (J^ia^a] A_jl A^l Jj-aalaJ Ijjjpu t - ii£l 


2Bi 3+ (aq) + 3S 2 - (aq) 


Or J 5 i >k)Sii) 


K = 


[Pb 2+ ] [Br “] 2 


K a = 


[PbBr 2 ] 

[CH 3 COO“] [H 3 0 + ] 


: cr^ U-> JS jjxj ^,111 AjjjjII CjVjIxaJI u&l (f) 

(-) K b = ^MO (t) 


d [CH 3 COOH] 

(\0 - £• - J 3 I J*xa < • A jlS J*xa) 


(u) 

^ _ [NH 4 + ] [OH - ] 

r-v TTT -. 

[NH 3 ] 

(i) % 

F _ ( P N0 2 ) 2 J 

P (Pn 2 )x(Pq 2 ) 2 


■lllilml A^l j j jA ^)£aI ( t ) 


? IaLaJj AjjUla ji AjJC.ll ji Aj.^iaLa . 1 g AjjV) Jlj-^l j i (® ) 

(NH 4 ) 2 C 0 3 EQ ( u ) FeCl 3 EQ ( t ) 


Or J 3 | >bjyi) 

(\V j 9 i yfcjSii) 


KC 1 ELJ ( i ) 

Na 2 C 0 3 ( j ) (\r j 9 i ^i) 


nh 4 no 3 UAM 

NH 4 C 1 ( j> ) 


: fjL La& pH A^aS <lul& |j| LaaS AJjUIaIIj AjJclallj A-auXaLaJl Ja]ta»a]| La Q3 (1) 

12.0 ( i ) 4.0 (.>-) 7.0 (l->) 3 . 5 ( 1 ) 

(jjiAjuJI aIjc- _JJJU AJ ^>^.VIj ^ .>>< 1 ^ jjjla A] (jj£a La& A^.1 (jjaLLa jjjj t_ia£l jjjj (V) 

(\ • J 9 f J^.) : AojUil I gbKal pH l*fi AalHSl LalaSj^Jl l_uj (A) 

NaCl / CH 3 COONa / NH 4 C 1 

Ajj^K (Jj l\a A_uIjJI ^jaAj.^ill tliLjjj£ (Jjia^a cs -lj'^l ^ t" i » .>1 j t (jjjjjjui AjJUa (A) 

(Jj) \*\xa ^.3 alAjj j_jl 1 1 . (JjaaIJI aLc- AAjjj (jj]j\ j vo\l qc- C 1 a J 

_ J^| j&js) ,tliVjlj«-a3l AjLiS ^-a A >j'ii\l oAA jajjS . Ajjliill ^ J J^\ Ajja iVl 


•dxyj^ 
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